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PREFACE TO THE THIRD EDITION 


Several impressions of this book have been published since it first 
appeared as а London County Council Report. In issuing this further 
edition the present publishers have been good enough to allow me to 
make certain additions and revisions, so far as is possible under the 
present conditions of printing. But the Report itself is primarily an 
account of the actual surveys and of the construction of a definite set 
of scales. Hence there is comparatively little in its substance that calls 
for change or emendation. 

After so long an interval a word or two is perhaps needed as to the 
origin of the inquiries here described. The appointment in 1913 of a 
Psychologist to work in the Education Department of the London 
County Council was the first of its kind ; and the duties had therefore 
largely to be defined by the psychologist himself in the light of his own 
growing experience. Му formal instructions were to © assist teachers 

y developing means both for the examination or ascertainment, and 
for the education or training, of various types of children needing special 
provision or attention." This referred primarily to the study of sub- 
normal pupils (the mentally deficient, the dull and backward, the 
delinquent, and the nervous), but was also intended to cover the super- 
normal (i.e. children suitable for transfer to secondary schools, 
trade schools, art schools, central schools, and the like, on the ground 
of higher or specialized ability) and particularly the junior county 
scholarship examination. In the case of both subnormal and super- 
normal the problem was envisaged as one of detection and training 
rather than of diagnosis and treatment: that is, it was expressly con- 
sidered to be a task for an cducational psychologist rather than for а 
school medical officer or psychiatrist. That view, indeed, was shared 
in those days by the majority of medical officers themselves, who were 
still a little sceptical about the feasibility of introducing what would 
nowadays be called child guidance. Тһе social aspects of the work 
proved to be of great importance; the medical aspect, though not to 
be neglected, of less significance. For inquiries in these directions the 
Council's psychologist was able to rely on the generous aid of the school 
doctors and social workers (care committee visitors) as well as on that 
of teachers and voluntary assistants. His office thus developed into 
the earliest official child guidance centre in this country; and a special 
vribute of thanks is due to the Education Officer, Sir Robert Blair, and 
to the Chief Inspector, Dr. C. W. Kimmins, for their early and effective 
support of such a scheme. : 

In addition to the examination of individual cases referred for 
special guidance, it was agreed that, if the test-methods proved reliable, 
systematic surveys should be carried out from time to time, not only 
to determine the number of children needing special provision, but also 


to ascertain апу alterations in the general level of the pupils? intelli- 
` gence and educational attainments. For this there were two main 
motives. Like many writers at that date I believed that, owing to recent 
changes in the birth-rate, the mentally defective and the mentally 
retarded were multiplying far more rapidly than the normal or super- 
normal; while other critics, particularly employers, had complained 
that, owing (it was supposed) to the introduction of less formal methods 
of instruction, attainments in the fundamental subjects of the сшті- 
culum, especially in reading, spelling and arithmetic, had been steadily 
declining. Today these problems are no less urgent. 
The general programme of research was divided into several 


sections or stages. It was decided to deal first with what may be 
loosely called the intellectual classificati 


start on the problem of detection and s 
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personality and with all forms of training, moral and emotional as well 
as intellectual. 

ғ In spite of the many years that have passed, most of the tests here 
described are still being used more or less in their original form. The 
test-materials have been reprinted in a small Handbook ; and some.are 
available in separate sheets. But those who employ them will fre- 
quently require to refer to the fuller instructions or explanations given 

іп the first and third sections of this book. This is true even of the 
Binet-Simon scale: for all. the more modern versions still retain а 
large proportion of the original test-questions ; and some of the most 
recent revisions have incorporated many of the recommendations put 
forward in this volume. Nor is there as yet any other publication 
which attempts a detailed description of how these tests may best be 
presented to the British child. 

The theoretical section of the book seeks to evaluate the merits and 
limitations of the tests in the light of an experimental and statistical 
analysis, and to explain at length how the standardization was carried 
out and the chief conclusions reached. Later surveys have indicated 
that, even if some change may have since occurred in the average 

^' intelligence and attainments of the London school population, this 
would be too slight to make any serious difference in the general stan- 
üards here given. Nevertheless, now that conditions are reverting to 
normal, it is to be hoped that new surveys on a similar scale will be 
undertaken, and more careful comparisons made. For such purposes 

- the methods here described and the material included will still prove 
helpful. 

Many of the devices which were first used for problems in educa- 
tional psychology have lately found a fresh application in other branches 
of practical psychology, particularly those that have been developed 
during the war. During investigations on personnel selection in the 
armed forces and more recently in selecting applicants for the Civil 
Service or for industry, the difficulties and questions that were met with 
in the earlier fields of work with children have reappeared in the attempts 
to test and assess the abilities of adults. Hence some account of the 
way such problems were originally envisaged and attacked may still be 
of value. А number of the technical procedures that have since become 
commonplaces in psychological investigations were then used almost for 
the first time; Item-analysis, tetrachoric coefficients, the correlation 
of persons, the assessment of factor-measurements by simple averaging, 
the method of scaling tests from percentage scores, the use of repre- 
sentative sampling, the application of partial regression. equations— 
these were essentially new ; indeed, corrections for selection and partial 

' regressions were sufficiently novel in psychological work to provoke 
cónsiderable controversy at the time. These and other procedures 
adopted or devised will be found fully illustrated in the pages that 
follow. I have made no attempt to summarize the later contributions 
to these topics : they will, of course, now be found in almost any text- 
book dealing with the subject : for example, in J. P. Guilford, Psycho- 
metric Methods (1936), W. S. Monroe and M. D. Engelhart, T'he Scientific 


vi 


Study of Educational Problems (1936), ог А. L. Edwards, Statistical 
Methods for Students of Psychology and Education (1946). 
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was therefore preserved. In deciding to issue the papers in this later 
volume the officials in their turn desired to convince others, and to 
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bers of the education committee and council of that day. Accordingly, 
when preparing the memoranda for a wider circulation, I was asked to 
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various «.ge-groups to be found in this volume are still almost the onl 
examples available for those who wish to re-examine such data fro А 
, Various points of view. From time to time they have been ind By 
American writers like Courtis and Thurstone for illustrating and testi | 
formulae for growth-curves, and more recently by students and re ^ E 
workers who wished to try out fresh modes of analysis. If I шл ә 
ны {һе тапу л ария I have received, they are still in даты йт 
such purposes, as well as for the i i 
к purpose of comparison in subsequent 
But my own chief debt of gratitude is due to the numerous teachers 
care committee workers, medical officers, and research students who 
combined to make these early investigations possible. Indeed : with 
their generous aid, so much material was collected during my service 
for the London County Council that, in spite of the further reports and 
papers since published, much of the extensive data is yet awaiting fuli 
analysis. I trust that in the near future teachers and ть ists 
will be able to cooperate once again in a renewed attack x s 
numerous problems that are of perennial interest to them both, and 
that а comparative study of the earlier and the later results may prove 


* both practicable and profitable. 
e 
C. B. 
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University College, London. 
December, 1946. 
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. PREFACE ВУ SIR ROBERT BLAIR, LL.D., 
Education Officer, London County Council. 


The present volume consists of three memoranda prepared by Мг. Burt. 
The first memorandum deals with the practical use of the psychological 
scales for testing the intelligence of children; the second discusses the 
theoretical validity of the results obtained; and the third gives in 
considerable detail suitable tests of various educational attainments, 

Mr. Burt criticises the suggestions of American experts.such as 
Yerkés, Goddard, and Terman for the improvement of the Binet-Simon 
Scale: and summarises in the light of his own investigations the type 
of tests for intelligence most suitable for London children at different 
ages. He finds that children of the ordinary elementary schools in 
London are in intelligence slightly above the level of other children of 
similar social status tested elsewhere with similar scales: that delin- 
-quents differ from normals rather by backwardness and instability than 
by mental deficiency in the narrower sense: and that the defectives of 
“һе London special schools differ from normals far less in lack of intelli- 
gence than in lack of school ability : and concludes that “ when the dull 
and backward are recognised as requiring definite educational provision 
a larger proportion of the special school cases will doubtless be accommo- 
dated in the special classes in the ordinary school, rather than associated 
with those whose future lies for ever in an institution.” 

There is a great and growing demand for reliable mental tests. 
Mr. Burt, who is undoubtedly one of the greatest living autborities on 
these tests, has dealt with the present position in a scholarly and 
very interesting manner. The memoranda contain the results of much 
valuable research, and will be of the greatest value to London teachers, 
especially in connection with the discovery of special ability, the pro- 
motion of children, and the institution, where necessary, of backward 
classes. They will also appeal strongly to a larger public outside the 
London area. | 

Мг. Burt's results provide, as it were, a first rough sketch of the 
intellectual and educational progress of the average London child through- 
out the years of elementary school Ше. Teachers, both in London and 
elsewhere, should find it an interesting problem, and а matter for scientific 
research upon their own initiative, to check the norms here tentatively 
suggested, alike in general abihty and in the special subjects of the 
ordinary curriculum, for children of different ages, of different sex, апа 
of different social types : and to compare with these norms the standard 
of attaifiment actually existing among their own pupils and in their own 
schools. 

4 В. BLAIR. 
L.C.C. Education Offices, 
Victoria Embankment, W.C. 2. 
- July, 1921. 


INTRODUCTORY NOTE. 


The object of the following work is to present a puce wea: 
practical scales for measuring intellectual ability өц b pe ее 
attainments. They are designed for the use of teachers Ы Қ ot eid 
may wish tc examine children in ordinary and special eleme eta A: Fan 
Tests with the necessary test-materials, standards by whic : i I 
the results, instructions for administering the former and cau 

for applying the latter, are given and discussed in detail. 


Intellectual ability is considered primarily in its broadest form, 


that commonly described аз generak intelligence; and is treated as 
measurable by the most popul 


inet-Simon scale that the earlier half 
The first Memorandum deals 
the second with its theoretical validity. In 
i instructions I have received 


More abstract and technica] tone. 
and may perhaps re 


; and the simpler manual subjects. 
I have had predominantly 1 i i 


discrimination of ordinary and 
Special schoo] cases. The tests thems 


elves, together with practical 
Instructions for applying and evaluatin, 


à E the tests, aro again given at 
length ; but I have not thought it necessary % 


© enlarge once more upon 
their theoretical basis, 

Here I desire to express, however inadequately, my gratitude 
to all—whether Рзусһоіорі і 


с ог children 
In the preparation of these scales, To the technical 
tance of Мг. A. W Р 


8kill and ready assis : Phillips, who has supervised the 


xxi 


printing of these pages, the volume in its final form owes a particu- 
larly heavy debt. То my father, Dr. C. Barrow Burt, who has corrected 
the proof-sheets and compiled the index, my obligations are too deep 
for formal acknowledgment. Most of all my gratefulness is due to Dr. 
C. W. Kimmins, late Chief Inspector to the London County Council, for 
his kindly sympathy and continuous encouragement during the past 
eight years. I may add that I shall always welcome data, criticisms, 
and suggestions of whatever kind, from those who may trouble to test 
the scales and to communicate the fruit of their experience. 

This, too, is perhaps the place to insist upon one fundamental 
truth. Tests, infinitely more scientific than those set out below, can 
Still be but the beginning, never the end, of the examination of the 
child. То take a young mind as it is, and delicately one by one to 
sound its notes and stops, to detect the smaller discords and appreciate 
the subtler harmonies, is more of an art than a science. Тһе scientist 
may standardise the method; to apply that method and to appraise 
the results, demands the tact, the experience, the imaginative insight of 
the teacher born and trained. 


e Суки, Вовт. 


20 December, 1920. 
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Mental and Scholastic Tests. 


Memorandum I. 
THE BINET-SIMON SCALE: PRACTICAL USE OF THE METHOD. 


1.—THE GENERAL NATURE OF THE BINET-SIMON TESTS. 
Discrepancies between Ability and Attainment. 


ə А simple method for testing the abilities of children has become in 
educational administration an urgent practical need. Мо appeal is more 
soften addressed to the psychologist than the demand for в mental footrule. 
(Teachers, inspectors, school medical officers, care committee visitors, the 
officers of juvenile criminal courts, all have long felt the want for some such 
instrument ; many have endeavoured to devise their own. For school know- 
ledge, it is true; teachers should be able to invent appropriate tests. Every 
term—indeed every day—they are examining the educational gains of their 
pupils. But something more is needed. Attainment is а poor measure of 
capacity, and ignorance no proof of defect. Merely from school work, 
neither normal ability nor abnormal, neither high ability nor low, can con- 
clusively be inferred. 

To argue that wherever attainments are meagre, ability must also be 
low, will always be precarious. Poor health, poor homes, irregular attendance, 
lack of interest, want of will—these are far commoner as causes of in- 
ability to spell or calculate than are inherent weakness of intellect and 
genuine defect of mind. Certainly, tho dull aro usually backward ; but the 
backward are not necessarily dull. 

Nor does а high measure of ability always confer а high standard of 
school work. Popular criticisms of contemporary education are replete with 
instances of undetected genius, of school incompetents who succeed in after 
life, dull boys who make brilliant men. Newton and Barrow, Goldsmith and 
Sheridan, Watt and Stephenson, Wellington and Clive—the careers of these, 
апа of many а celebrity still living, alike attest that a dunce at lessons may 
prove а prodigy in disguise. Yet tho customary inference is not the true- 
corollary. It is not so much our methods of instruction that are at fault as 
our methods of diagnosis. It is not for failing to adapt itself to these excep- 
tional personalities, but for failing to discover these exceptional personalities, 
that the school lies open to criticism. 

More than once a striking incongruity between ability and achievement 
was encountered o7 suspected by the Chief Examiner and myself when reporting 
upon the efficiency of the scholarship system set up by the London County 
Council, апа when interviewing, orally and individually, possible scholarship 
candidates in typical London schools. Оп the whole, it must be owned, with 
questions framed by experts deftly and discreetly, with answers marked by 
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experts according to an appropriate statistical scheme, the scholarship examin- 
. ation proves unexpectedly successful in selecting, by means of a bricf, whole- 


sale, written test, from sóme thirty thousand children annually, the ablest one 


or two percent. Butit may be surmised that the efficieney of the papers set 
becomes greater in proportion as their resemblance to а routine examinati 
School attainments becomes more and more r 


secondary schools, constituted as they are 


destitute of а certain minimum of academic knowledge, could hardly be 
admitted. Occasionally, it is true, an able child is found whose gifts have a 
technical bias, rather than an academic; and whose intelligence, therefore, may 
be grossly underrated in school, unless it is judged by tests of manual construc- 
tion rather than of scholastic knowledge. But too often it is through the neglect 
to discover three or four years ago the richness of his real capacity that the 
poverty of a child’s attainments is observable to-day. 

applied at the age of seven or eight, would avert much unmerited failure at 
the age of ten or eleven, Among the brightest children in our schools not a 
few miss scholarships because at an earlier age their ignorance of scholastic 
rudiments has relegated them to a class below their actual merits. Тһеу 
have remained, like sundials її the shade, with their available powers unused, 
because their presence has been left unilluminated.? 

Even with average children, the amount and accuracy of their present 
knowledge forms bu uncertain index of their power to acquire moro 
knowledge. No matter how homogeneous a class may be at the beginning, 
few will have forged far ahead of the majority 
and others lag behind. It is what a child can learn, not what ho has learnt, 


] maxim should be this : promote by attain- 
ment rather than by age, and b: ili 


attainment. In too 
First consideration is 


оп оп 
emote ; and, for the rest, into 
at present, the cleverest genius, 


A test of intelligence, 


ganisation, in all questions of class 


1 © subnormal ог supernormal pupils 
esides examining the child's acquired school know- 
ome means of gauging his inborn mental capacity. 


verything, wher 
&re concerned, the teacher, b 


ledge, should also possess s 


Tk, and judged by the- 
ext eighteen mor t ex ашы eru ^ 
n estined to slow instead of rapid promotion. 
! f. or In addition to, the formal tests. 
Tansferred at an earlier age from the 
"s age from 
to be Promoted more Speedil through the lower 
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as is available might profitably be enlarged. А closer search must yield а 
lerger number. | 

It is, then, among such cases, that the tests will most widely be employed. 
The defective may be discovered by the medical officer; the scholarship 
winner may be discovered by the scholarship examination ; but the detec- 
tion of intermediate degrees of mental ability or weakness must rest 
primarily, if not solely, with the teacher. To the teacher, therefore, some 
handy method of estimating intelligence from the earliest ages of school life 
should be, for this purpose. 8 

For assessing mental abilit, 


welcome, practical boon. 

y apart from school attainments the simplest 
and most celebrated tests in existence are those popularly associated with 
the joint names of Binet апа Simon. They are not, as we shall find, the 
most accurate. But a technique thoroughly scientific could not possibly be 
empleyed by the schoolmaster without special laboratory experience. And 
all that he needs is & practical guide with whose authority he is already 


familiar. i i 

To measure ability with exactitude is а difficult, technical feat. Indeed, 
tne general employment of tests among teachers — peyan cv would 
wholly а te. But, rovided it is explicitly realised t at to the diagnosis 
y deprecate p final validity can attach, 


of a teacher untrained in psychological method no di 1 att 
little harm and much good will ensue. То make psychological examinations, 


to pronounce judgments upon children’s mentality, is part of a teacher's 
professional duty. А test of intelligence will confer no new functions : it 
can*only tender additional aid. With & simple scientific invention а layman 


may accomplish much that before was possible to none but theexpert. But 
ust always be mechanical, and its scope confined 


the use of such а device m i х 
and limited. Put into а child's hand в ра of compasses, and he will draw 
circles Giotto might envy. Yet no one unpractised in draughtsmanship, 
armed merely with this jnstrument, would expect forthwith to delineate the 
complete and faithful portrait of а man. 


Construction of the Binet-Simon Scale. 

The Binet-Simon scale consists of about sixty graded tests for measuring 
the intelligence of school children. The tests were originally devised by two 
Parisian psychologists, inet and Theodore Simon, to assist adminis- 
trative authorities in examining school children suspected of mental deficiency 
and recommended for transfer from the ordinary school to special classes. 
More particularly the inventors hed in mind the French Commission 
nominated, іп 1904, a few months before the publication of their first pro- 
posals, by the Minister of Public Instruction, to enquire into the нац ot 
defectives. "Тһе scale has since been widely used in many different countries, 
the United States. 16 is explicitly recommended for use in 

ciency by the Chief Medieal Officer of the 


d defi 


most of all in 
Annual Report ; and a summary of the entire 


doubtful cases of suspecte 
Board of Education, ins 
i lished. 

sag ernest оп of the scale can be best understood by reference to the 
copy of the record-card appended on page 5. Binet’s final version, pub- 
lished in his sole name, and known as the 1911 scale, contained fifty-four 
tests. Їп theory, 89 indicated by the schedule, five tests were assigned to 
each age from three years to adult life. Actually, however, the years XL, 

tly by oversight, one test for age IV., were 


XIII., and ХІУ? and, apparen 


omitted. 
“ Schedule of Medical Examination of Children for Mental 


(1) See Аптфа1 Report for 1912 (Appendix E.. 
Detect,” pp. 378-875), 
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қ Intelligence was to be measured in terms of Mentel Age. Ап average 
child aged 7, for example, should pass all the tests up to and including 
those assigned to аре УП.,: but should fail in every test for a later age. 
Similarly, for the other years. A child, therefore, whose mental ability was 
unknown, was to be given first the tests allotted to his own age ; if he passed 
these, he was regarded as normal; if he failed, he was given the easier 
tests assigned to lower ages. А child who could pass tests up to and in- 
cluding those for age VI. only, was marked with a mental age of VI., 
regardless of his true age by the almanac.’ If his calendar age was seven, he 
would be recorded as backward ог “retarded ” by one year, his so-called 
mental age being subtracted from his real or chronological age. А retarda- 
tion of two years in children under nine, and of three years in children over 
nine, was held indicative of mental deficiency. 

In practice a child seldom breaks down abruptly at the end бї one of 
the test-groups. Accordingly, with a child who passes stray tests from several 
ages Binet suggested that to the highest age for which all the tests 
are passed without exception the examiner should add one-fifth of a year 
for every additional test thus sporadically passed. Clearly, were the scale 
complete, comprising five tests for every year from age one onwards, wo 
should but need to add up the number of tests passed and then divide by 
five in order to obtain the mental measurement directly in terms of mental 
years, 


Tests of Specific Capacities. g * 

The tests seem originally to have been chosen to yield information about 
specific capacities as well as about intelligence as a whole.? The plan which 
І have used in the record card facilitates such an analysis. The arrange- 
ment is based upon a broad classification of the tests according to their 
special nature. In the first column are inserted the computation and money 
tests; in the second the drawing tests; in the third tho tests of weight- 
discrimination and of memory for numbers; those of line-discrimination, of 
memory for sentences, of reasoning (definition, differences, etc.) in the 
fourth ; the observation tests (pictures) in the fifth ; and the literary tests 
(reading, writing, dictation) to the right of the double line. With a child, 
therefore, who succeeds in such practical tests as drawing and counting 
money, but fails, as so many merely backward children do, principally in 
memory and literary tests, the unevenness of attainment may bo instantly 
revealed by a single glance at his record.? 

To discover that & child is backward is of value. To measure exactly 
how much he is backward is of greater value. But to analyse precisely 
where and for what reason he is backward constitutes a problem of the 
highest practical importance. And, this being so, it is unfortunate that the 
serial gradation of the same test was not adopted systematically for every 
specific function, and carried without & break through every mental age. 


(2) In accordance with the usual convention mental ages are printed in Roman numerals, and chrono- 
logical ages in Arabic, 


(*) Binet, in his earlier articles, speaks of intelligence as composed of “ faculties "—attention, 
Memory, sensorial intellizence, comparison, abstraction, and so forth. (Compare, e.g.,, The Intelligence 
of the Feeble-minded, р. 133.) But later this assumption retreats into the background, Dr. Simon doubts, 
he tells me, whether light can be thrown upon special capacities by means of the tests, Cf. below, 
Dp. 314-315, and Appendix IV, pp. 135-9. 

(°) This record card, based as it ів uron the age-assignments of the earlier Frenen versions, is not 
recommended for use in an unmodified form, It formed the starting-point of our investigations ; and ів 
printed here solely to illustrate the construction of the scale. 


SCHEDULE L — . 
Sample Record Card. Tests of the Binet-Simon Scale, arranged according to the Original Age- 


assignments. 


o 
sji Вогт. „ее us 


Examifed .. ^ 


COD . 
1911 SERIES. | : 
* AGE, Suraame. Pointing. 2 Numbers, 6 Syllebles, Picture (E). T «ге 
їп. ' . 
T Sex. Naming. 3 Numbers, 2 Lines. 
IV. 
ee | 
4 Pennies, Square, 2 Weights, 10 Syllables. Divided Card. 
v. . « 
13 Pennles, Diamond, Comparing Faces, Definttion (U). | Morning & Afternoon Age. 16 Syllables, Ё 
УГ. 
3 Pence & 3 Нв'репсе. 4 Colours. Right & Lett, ‘Triple Order. Picture (D). Copying Script, ій Fingers, 4 Coins, 
уп. 
Missing Features, Date. 5 Numbers, Differences (СІ. Count 20 to 1. Reading (2 Facts). Dictatlon. 
уш. 
|= 
9 Colns. Change. Months. Definition (C). Easy Questiuns, Reading (6 Facts). Days of Week, 
IX. 
ü Sentenco-Bullding | Memory Drawing. 5 Weights. ` Absurdities, Difficult Questions | 
ж. (2). | 
i “Sentence-Bullding Suggestion. 60 Wordsin3 mins. | — Definition (A1. Mixed Sentences. 
хп. (0. 
| 
T Problema, 3 Rhymes, 7 Numbers. 26 Syllables, Picture (1), 
ху, 
Folded Paper. ‘Restatement: Difference (P, К). Differences (А). Reversed Triangle. 
ADULT. 


Mental Аяе......... ... Retardation.....-+++++++ Ratio...... teresse 
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Need for an English Standardisation of the Tests. 


The success of а scale so constructed turns upon two preliminary 
conditions: the exact standardisation of the procedure, and the exact 
standardisation of the results. By the Binet-Simon tests as hitherto used in 
this country neither of these twin requirements is adequately fulfilled. 

In England, indeed, a standardisation of the procedure has scarcely 
been attempted. Special adaptations have been constructed for Italy, for 
Germany, for Russia, for Sweden, for Turkey, and for Japan. And, in 
America, guides, manuals, and nutshell syllabi have appeared almost beyond 
count. But no textbook has been published specifically for British use.* 
English investigators are forced to improvise cach his own adaptation, from 
the French or from the American, or in the light of the difficulties and mis- 
constructions he himself encounters in testing his examinees. The inevitable 
consequence is a diversity in method which would entirely stultify Binet’s 
age-assignnients, even were those age-assignments directly applicable to 
English children. А 

Those conversant with but one version of the tests barely appreciato 
what а playground the scale has proved for variation in technique. For 
praetically every test there are almost as many procedures as investigators. 
Illustrations of the more salient divergenoes may perhaps be cited ; they 
will serve to demonstrate the pitfalls that beset the translator, and to impress 
the examiner with the paramount importance of strict uniformity in uem. 

Тһе most flagrant variations arise from the attempt to substituto p 
French coins their English equivalents. Take, for example, Test 43. Here 
Binet required the child to name the nine commonest coins. In the English 
currency these are 24., 4d., 1d., 6d., 1s., 2s., 2s. 6d., 10s., and £1. То begin 
with, the florin and the half-crown occasion, by their similarity, a confusion 
which is not presented by any of the French coins : and uniformity becomes 
still more elusive with the introduction of Treasury notes of varying designs. 
Further, instead of the farthing, two investigators—McIntyre and Rogers— 
employ а five-shilling piece; and another—Moore—adds a threepenny 
piece. Test 40 repeats all these perplexities, and adds one or two of its own. 
Here the French child is provided with the common coins, and is asked to 
return change for four sous out of a franc. What is the English equivalent ? 
Moore requires change for twopence out of a shilling ; McIntyre and Rogers 
change for fourpence out of a florin—a much harder feat. In Test 32 the 
latter ask the children to add two halfpennies and twe sixpences instead of 
the usual three halfpennies and three pennies ; others adopt an American 
form of the test, and require the child to add the amount in stamps. Nor 
are the coinage tests by any means the sole source of variation. The whole 
process of turning French instructions into English idiom is prolific in 


C) Miss Johnston, one of the first to employ the Binet tests, published an early description in the Training 
College Record (November, 1910. Ct. J. Exp. Ped., March and November, 1911). But it is brief; and now 
I understand, difficult to procure. Mr. Winch's description (Child Study, Vol. VL, Nos. 7 and following). 
which Ваз appeared since my standardisation was commenced, has the rare merit of being written by one 
who knows from experience how to give directions to children; but it does not always supply the express 
formule to be recited by the examiner; and at times departs considerably from Binet's own instructions 
His earlier schedule ( Mental Tests for Backward and Defective Children, published by Ralph, Holland and Co. 
35 and 36 Temple Chambers, Е.С.) is in the former particular quite explicit. It is, indeed, more nearly " fool- 
proof" than any of the other versions, But it deviates quite as definitely from Binet. His articles do not 
carry the tests beyond infants’ schools; and his schedule only carries them as far as tests for age VIII. For 
the purpose of securing the most significant answers his departures, in my view, are usually better than the 
originals. Пе has, for example, boldly and excellently redrawn both the “ pretty” and “ugly " faces and 
the faces with missing features. But the new drawings yield results which, though less equivocal in them- 
selves, are yet hardly comparable with other investigations Iis age-assignments, as well as those of Miss 
Johnston, will be found in an Appendix (p. 224) ; and the more important of his modfications in notes 
to my own instructions (pp. 24-68). 
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* by the canon, 
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alternatives of unequal difficulty. Notably the versions of the sentences 
to be memorised differ enormously ; and in rendering the instructions to bo 
recited to the candidate it is almost impossible to preserve the nuances of 
the original. Finally, the time-limits preseribed by the French authors are 
rigidly observed here, entirely ignored there, and superseded elsewhere by 
personal innovations. Plainly, therefore, there is an urgent case for stan- 
dardising a uniform procedure. 

Nor is the standardisation of the results in any way more exact. As yet 
no one in this country has compiled a trustworthy series of age-norms. The 
special function of the tests is to facilitate the diagnosis of mental deficiency. 
This was their original purpose ; and this will be the ground of their increasing 
use. The norms, therefore, would require for their establishment the applica- 
tion of the same procedure to large samples, not only of normal, but also of 
dofective school children, with a view to averaging the mental ages for each. 
No such comparative enquiry has hitherto been made. 

Imperfect though the Binet scale may be, yet, until schools, courts, and 
prisons are equipped with psychological experts, its vogue will continue, and 
its popularity advance at a constantly accelerated rate. Those, therefore, 
who use the tests should use them in the least defective form. They should 
not be left to extemporise, in the intervals of routine duties, their own methods 
and their own criteria, or else be constrained to adopt uncritically norms of 
performances which may be accurate perhaps in Paris or California, but are 
unquestionably fallacious for England. They should be supplied with a 
standardised procedure and with standardised norms—a procedure which 
has been experimentally adjusted to English idioms and to English customs, 
norms which have been statistically deduced from extensive trials with 
English children, trained in English homes and taught in English schools. 


The Present Version. 


The version that follows is based upon a careful translation of the 
relevant parts in the original articles of Binet and Simon. То translate 
а set of instructions and problems first standardised upon foreign 
children is from its very nature a task fraught with difficulties. Wherever 
there seemed a choice of adequate renderings, I have been guided always 
as comprehensive as it is concise, which Dr. Simon has in his 
letters on the matter repeatodly urged: * Le bonne traduction est clle qui 
d'après l'experience laisse l'épreuve à l'âge auquel elle est placée.” Dr. Simon 
has himsolf done me the honour and kindness of examining my penultimate 
and has not only replied in detail to numerous specific questions, 
but fully annotated the suggestions with which he found himself in disagree- 
ment. In the very few instances where I have not accepted the change he 
would propose, I have given both my reasons and his criticisms. Properly to 
express my gratitude for his trouble and generosity is more than I find it 
possible to do. 

During the last eight years typewritten copies of the translated instruc- 
tions have been in circulation and in use among а small but increasing band of 


teachers and experimenters. These investigators have from time to time com- 


municated valuable improvements in the phrasing of the formule or in the 


explanation of the procedure. Amended versions have since been submitted 
to'all the English psychologists who have carried out researches by means 


of the scale, and+to Dr. Simon himself. Shortly before his death in 1911, 


(1) Miss Town's authorised translation for America 
Bulletin de la Société libre pour l Etude Psychologique de Г Enfant, 
опе rendering in the text and а different one in the summary in the Appendix. 


version, 


п examiners of the practical instructions given in the 
actually gives, for many of the questions, 
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М. Binet also wrote expressing his interest in our efforts. Тһе final version, 
given in the following pages, owes much to the criticisms and suggestions 
so magnanimously bestowed.? 


Of the various recensions published by Binet, that known аз the 1908 - 


scale is still by several investigatórs preferred to his last, that of 1911. The 
1908 scale contained fifty-nine tests. Тһе number of tests assigned to each 
age varied from four to eight. Of these, fifty were retained in the later 
Series ; nine were omitted, chiefly on the ground of their scholastic nature. 
Four new tests in the new version brought its total up to fifty-four—five for 
each of eleven ages with the exception of age four, which has four. à 

Many examiners, especially those who started their records with the 
earlier scale, have found the omissions and insertions of the 1911 version 
both inconvenient and unnecessary. Іп order, therefore, that any person 
adopting the present version may render his results comparable with, 
secured by either the 1908 or the 1911 scale, every test in the two scales 
has been incorporated. Further, the set of memory tests hes been com- 
pleted by the addition of “4 numbers" and “6 numbers "—the cin 
already added by Goddard, Bobertag, and Terman, and both pru son 
by many investigators to provide progressive practice with equa Е 
ments of difficulty. The entire version described below thus embrac 
sixty-five tests. < 

p^ their application to the English child the tests are found to сек 
much reassortment both in the order of difficulty and in the age-assignmen 2 
эв laid down originally by Binet and Simon. Order and assignment е 
in consequence, been radically reinvestigated; and the tests p n 7 
arranged in a revised seriation and classified anew for аре. The с an і 
are of first importance. With Binet's original age-assignments, many ode 
London children, who are undoubtedly normal, appear defective ; and meny. 
younger children, who ere undoubtedly defective, provo hard to convict o 
deficiency. irol 

The modifications introduced into the procedure are almost entirely 
confined to such as aro inevitably involved in translating the tests from 
French into English, and in transferring the scale and its materials from one 
country to another. That the tests, as is claimed of certain wines, have been 
improved in their quality by the passage of the Channel is more than I 
venture to pretend ; but at least it has not, I trust, been injured. Ina few 
places an attempt has been made to rectify what seemed an obvious slip, 
or to make clear what seemed an unintentional obscurity. But, where any 
definite departure from the original has been made, the changes or insertions 
are, in the detailed description that follows, placed within brackets. In 
every case the alterations are slight ; and in every case they are introduced 
merely to carry out more completely the spirit of the original. 

That I have adopted principles so tame and oonservative does not imply 
that I think or have found the plen of the original version faultless. On the 
contrary, I am of opinion that, for exact and scientific purposes, an entirely 
new scale, or rather а new series of scales, must be constructed, built up 
afresh from the very foundation ; to tamper or tinker with the old will not 


be sufficient. So ambitious a reconscruction, however, is not my. present air. 
4 


(1) I have to acknowledge 1_y grateful indebtedness, 
read and criticized the typescript of my earlier versions 
Green. Miss К. Johnston, Dr. Е. О, Lewis, Dr. J. L. McIntyre, Mr. R. С. Mooré, Professor Agnes Rogers, 
Miss М. С. Taylor, and Mr. W, H. Winch, and the numerous teachers both at London and Liverpool who 
have assisted in the whole enquiry. Mile, Erna Reiss, member of the “ Société pour l'Étude Paychologiyue 


де l'Enfant,” who has attended Dr. Simon's classes, has kindly acted as intermediary. between Dr. Simon 
and myself. 


not only to Dr. Simon, but to the following who also 
: Miss M. Bridie, Mr. В. Dumville, Professor J. А. 
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It is an undertaking that would demand not а single research, but a life- 
time of researches. And, before the novelty could be accepted, an impartial 
criticism of the scales to be displaced should first be issued, based upon a fair 
&nd extended trial of those scales in their original authentic form—in a form 
where the results shall be comparable with both those of the first authors and 
those of subsequent investigators, and not in a modified and doctored version, 
half old, half new. 

For these reasons it has seemed desirable to follow as narrowly as possible 
the descriptions given by Binet and Simon themselves. Тһе scope of com- 
parison tbus available wil be far wider than if any later revision—the 
* Vineland," the ‘ Stanford,” the “ Point-Scale,” or some new personal 
adaptation suited to London children and to the adapter’s favourite theories 
—had. been chosen as the foundation of the work. Accordingly, whether 
as merit or demerit, it may, I think, fairly be claimed that the following 
version adheres more closely to the original procedure of the French authors 
than any of the published revisions. 


2.—GENERAL DIRECTIONS FOR THE USE OF THE SCALE. 


Order of Giving the Tests. А 

Тһе tests are set out below іп an inverse order of difficulty ; that із to 
S&y, & test that, on an average, is passed by a larger percentage of children 
in the ordinary elementary schools of London is placed earlier in the list 
than"one passed by а smaller percentage. In theory, the examiner follows 
this programme, the principle being to work from the easier to the harder 
tests, until the child can do no more. But to ply а child of medium age and 
ability with either the easiest or the hardest of the set would be superfluous. 
Hence in practice Binet has advised examiners to begin with tests suited 
to the child's true age: to work backward, if necessary, until he succeeds with 
at least five consecutive tests, and then to work forward, until he fails with at 
least а further consecutive five. The order of difficulty, however, varies pro- 
foundly from one school to another. In particular, certain tests, such as 
picture (interpretation), suggestion (lines), and most of the tests with coins, 
prove disproportionately simple for defectives. Accordingly, to avoid missing 
апу problem that в child may possibly perform, it is advisable to conduct the 
child over an extensive range of tests. To every child should be given, if time 
permits, tests for at least four consecutive age-groups. The examination 
will thus last, not twenty minutes, as stated by Binet and Simon, but between 
thirty and forty minutes. With children under seven, half an hour is the 
longest period for which the examination should be protracted without a 
break. When, therefore, the child has to be put through the numerous tests 
assigned below to ages V. and VI., and, generally, upon the first sign of 
flagging or fatigue, the sitting should be adjourned, and only resumed after 
& few minutes' intermission spent by the child, if possible, moving in the 
open air. ч ' 

With & defective, to commence, as above advised, upon tests appropriate 
to his actual age, would mean working backward from harder to easier. 
This is against the general rule. But the order of increasing difficulty should 
not be followed slavishly. I would suggest that the ensuing considerations 


should govern the sequence of presentation :— 

(1) Phe initial tests should act as shock-absorbers ; their purpose 
is to allay the nervousness and engage the interest of the child, and 
at the same time enable the examiner to obtain a broad preliminary 
estimate of the child’s general level, with an eye to concentrating 
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later upon more crucial tests, that is, upon such, and such alone, as 
may seem not too far above or below his capacity to be worth the toil 
of applying. With this object the picture test is commonly selected 
as the first. Pictures, it is said, touch instantly upon a responsive 
chord in the most lethargic child; and, according to the Binet- 
Simon scale, the replies will indicate one of at least three alternative 
levels—age III., VI., or XII. For London children mentally between 
V. and IX. years I find naming coins even more successful. The 
sight of а penny will, as a rule, fetch а sparkle to the eye and & 
word to the lips, when pictures richer in colour and action than 
the Binet-Sirnon series have left the child listless and mute. Some 
children are a little apprehensive of unusual allurements proffered by 
a stranger ; their suspicions may be disarmed by opening with moro 
business-like questions as to name and age for the younger children, 
or with familiar school tests, such as reading, or reciting the week- 
days or the months, for the older. E 

(2) As soon as the child has become habituated to the exami- 
ner's voice, the successive memory tests (syllables and numbers) may 
be applied. Тһе method demands that every child should start 
from the shortest series, and gradually pass to the harder, thus 
obtaining a regular amount of practice. The two memory-tests 
consequently provide in a brief space of time a broad range of 
exercises over which the child's ability may be judged. 

(3) As soon as the examiner has a rough notion of the ages 
between which the child must be tested more particularly, he should 
proceed to the easier and shorter of the crucial tests thus indicated. 
Anything likely to discourage or fatigue the child should not be 
given too early in the sitting. 

(4) Tests requiring alertness or effort, however, should not be 
postponed to the very end. The oral problem-tests—definitions, 
absurdities, easy and hard questions, sentence-building, rhymes— 
should, therefore, be put when the child has warmed up to the 
process—having overcome his initial shyness, not yet jaded or 
bored, pleased perhaps by his success over the simpler tests, not 
yet disheartened by his failure in the harder. 

(5) Being of а routine nature, the scholastic tests—reading, 
weekdays. months—may, if not already given, follow those tests 
that exact deeper thought and impose a harder strain, 

(6) The tests requiring apparatus, or demanding movement on 
the part of the child—drawing, writing, weights, triple errand, 
divided card—may be reserved for the close of the sitting. They 
furnish a relief from the tedium of incessant question and answer ; 
and may at times be of service earlier in the sitting if the child 
shows signs of breaking down through emotion or fatigue. It is, 
indeed, Dr. Simon’s habitual practice to intersperse such tests 
throughout the examination, and so continually to refresh the child 
by as much change and variety as possible. But, as a rule, the 
disturbance of papers, chairs, and tables makes it convenient to 
hold back these tests until the very last. 

(7) Apart, however, from these special considerations, the 
general principle is to work from the easier test to the harder. And, 
before the child is dismissed, the examiner should glance through 
his records to see that, in disarranging the order of difficulty to 


suit the varying mood of his examinee, no test, whose issue is 
doubtful, has been left a blank. 


o 
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Records. 


For recording the results three methods are in general use, based гезрес- 
* tively on what may be termed the schedule-system, the card-system, and 


| the register-system :— 


(1) The method favoured apparently by most American in- 
vestigators requires а separate -schedule for each child. These 
schedules usually consist of & folded quarto or foolscap sheet similar 
to that reproduced on pages 19-23. Upon each is printed, in summary 
form, the questions to be asked, and the time to be allowed. Blank 
spaces are left in which the child's replies may be entered in full. 
To the novice some such plan is helpful for practice. But, once 
the details of the instructions have been learnt by the examiner, 
such full directions for giving the tests (only а few of which 
are, of course, required for any given child) become, when printed 
afresh upon every record, wasteful, cumbersome, and confusing. 


(2) If the records of each child are to be kept separately, a 
card, such as that depicted on page 5, is by far the most con- 
venient.! On the front of the card, in the small compartments, 
some symbol indicating failure or success can be entered by the 
examiner; and, if necessary, a figure or two can be affixed, touch- 
ing the general nature of the response—the number of seconds 
consumed, the proportion of answers correct—or some initial letter 
added indicating the general attitude of the child—his timidity 
(Т), hesitation (Н), fatigue, (Е), excessive willingness or over- 
anxiety (W+), lack of willingness or negativism (W— or М), 
lack of attention ог of interest (А — or I—). Upon the back of the 
card the drawings and the writing can be executed by the child 
himself, and replies of special interest or comments upon special 
points appended by the examiner. The record can then be filed for 
reference in a card-index drawer. 

(3) If during the same enquiry a large number of children are 
to be tested, by far the most economical system is that modelled on 
the plan of the ordinary mark- or attendance-register. In a square- 
ruled note-book the names or numbers of the tests are entered in 
order along the margin at the top, and the names and ages of the 
children tested down the margin at the left. If several pages are 
needed, the inner leaves may be cut back an inch or two at the 
top to save re-writing the test-headings afresh on each opening. 
There is thus а horizontal row of squares for every child, and a 
vertical column for every test. For each child’s success in each of 
the tests the symbol “1 " may be entered ; and for each failure 
the symbol “0.” То eross-cast the marks for the tests, or to total 
those for the children, is then an easy matter. From time to time, 
as Binet has himself observed, the most experienced of examiners 
may entertain & doubt whether he should mark a given answer as 
a failure or as а success ; in this emergency “$” may be recorded ; 
“3” may be employed when the child appears to havé succeeded 
in principle, although his performance does not conform strictly to 
prescription ; and “3” for the inverse case. Resort to such 
fractions should be an exception. To give the child a measure of 


11) Unless Binét's own arrangement, as there given, is specially preferred, the titles sho 
according to the order of difficulty and age-asdignm ents shown in the scheduie on paces 1 


ша be rearranged 
9-23. 
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credit for а partial or reasonable answer is not their purpose. Such 
а method of partial credits, although in the view of many revisers 
а desirable reform,! would conduce to higher totel scores, and во 
subvert the accepted scheme of standardisation. Fractions repre- 
sent а shortcoming in the examiner, not in the child. 


Binet's own records were based upon a “register " plan. But, as he 
rightly urges, the list of marks or symbols should be supplemented by a verba- 


tim statement of the child's replies, conscientiously recorded with the fulness ' 


and precision of a Boswell. For this he recommends a second note-book, 
and the assistance of a clerk or secretary, who may, ho says, be “а child of 
thirteen or fourteen, provided he is intelligent and his recording receives в 
little supervision." 

Apart from the bare fact of failure or success, the most important 
points to record are these: (1) the commission of absurditiés, either (a) in 
statement, or (b) in procedure; and (2) mechanical automatism in tho 
replies. Under these heads and sub-heads the following are the commoner 
types of error. (la) In memory for syllables, in sentence building and in 
mixed sentences—making up sentences that have no sense. In the picture 
test—lengthy disconriected catalogues of objects that are not visible. In 
date, coins, and reading—inventing impossible dates, non-existent coins, or 
statements not read. (1b) In five weights—arranging the boxes neatly in 
rows or piles without any attempt to weigh them. In change—picking up 
any coins that lie to hand, without any attempt to observe their amount. 
(2) In memory for numbers, or counting backwards—gliding into в recitation 
of the numbers in their natural order. In definition and differences (concrete) 
repeating the words to be defined or contrasted (“а table is a table," 
“glass is glass, and wood isn't ”). 

Such peculiarities are often far more conclusive of deficiency than a 


mere backwardness in mental age. Indeed, it would be well to adopt Binet’s Е 


further suggestion ; and note in the mark-register (e.g., by underlining the 
0 or 1) tests in which the child's responses are unusually absurd or excep- 
tionally good. 
Wherever time permits, however, the child's replies should be taken 
down sentence by sentence and word for word—always for the pieture, 
definition, questions, and differences tests ; often for the absurdities and 
problems tests ; and as far as possible for the free association test (sixty words 
inthree minutes). То азесопа person the nature of the replies &ctually uttered 
is likely to carry far more conviction than a bare series of marks, which 
can, only indicate whether in the private opinion of the examiner those 
replies were successful or not. For some tests—for example, definition 
(class) and memory drawing—the standard of success is ‘extremely arbitrary, 
and beund to waver from one investigator to another. In such tests, too, 
even one and the same examiner may wish, particularly in the early stages 
of his work, to revise his criterion of failure or success. Only when detailed 
records have been preserved can this be effected. 
For brief accounts a second note-book is inconvenient and unnecessary, 
The mark-register will serve. Its openings may be devoted to quantitative 
marks and to verbal notes alternately. Апа then, if every otlier leaf is cut 
down at the outer margin as well as at the top, the notes can be written 
on the second opening in а line with the child’s name, which will itself be 
entered on the margin of the first. Thus, whether symbolic or verbal, all the 
records relating to the same child will be found together. 


ЕЕЕ 


U) Yerkes’ Point-scale ів a notable instance of this modification. (See below, p, 79). 


— —————— 
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Computation of Marks. 
The child's intelligence is to be measured by the total number of tests 


> which, actually or by implication, he has successfully performed. Start, 


therefore, with the serial number of the vest immediately before his first 
failure, and count on one for every subsequent success. Thus, the number 
of tests scored in the following record (Table I) would be 36 + 4 = 40. 


TABLE 1.— COMPUTATION OF MARKS. 


Хо. of test se 04% 1 to 30 31 32 33 34 35 36 37 38 39 
Score (Passed or Failed). . not given P P P P P F P P 
No. of test .. .. 40 41 42 43 44 45 46 47 48 49 50 to 65 


Scoré(Passed ог Failed)... Е Р Е Р Е Е Е Е Е по given 


Reference to the age-assignments will show that the first thirty-five tests 
аге passed, on an average, by а child of 7-0. Тһе child in question has passed 
five tests beyond this number—forty in all; whether they are in fact the 
first forty consecutively, is not material. Six tests beyond that number 
would have given him an extra year. He may therefore be credited with a 
mental age of 7$ years. 

The key facing page 19 enables the examiner to convert, by merely 
reading off the figures in the body or the margins of the chart, a given number 
of tests actually scored into an equivalent mental age, ог to estimate from a 
given age the equivalent number of tests that should presumably be scored. 

Тһе approximate mental ages that would have been assigned by Binet 
according to either the 1908 or the 1911 scale are shown in Table VII (p. 154). 
То obtain this Binet age more precisely in fractions (used by Binet himself only 
in the 1911 scale), the tests would need to be re-entered according to the order 
Shown on the record card above (page 5); and the fifths of а year added 
to the highest age for which the child passes every test. This procedure, of 
course, will be adopted only by those who for some special purpose wish to 
compare their results with those of investigators following Binet's original 


versions. А failure in an earlier age was disregarded by this method, if the 


` child completely recovered in a following year. Such recoveries are not 


common ; and the table annexed will, as a rule, be sufficiently accurate. 

Instead of mental age or retardation, many later investigators have 
preferred to measure ability in terms of a Mental Ratio. The mental ratio 
is found by dividing the mental age by the chronological age.! Thus, a 
child aged eight, with a mental age of VL, has a mental ratio of $, or 75 per 
cent. It has been elaimed that during school life the ratio remains approxi- 
mately constant. From this it would ensue that we һауе а means of pre- 
dicting аб an early age the mental level which a child will reach in any 
subsequent year of life. M 

The scale has been used to measure the intelligence, not only of sub- 
normal, but also of supc"normal children. А child aged eight with а mental 
nge of IX. is said to be advanced by one year. His mental ratio would be 
112 per cen. Genius has-been assigned в mental ratio of 200 per cent. or 
over. Apparently this was the mental ratio of Sir Francis Galton; for 
his early correspondence and attainments show that at the age of four to 
five his ability was equal to that of an average child of from eight to ten— 
thet is, twice his actual age. ‘In elementary schools ratios over 150 are 
hardly ever to be met. And, on the whole, with brighter children in older 


(3) See below, p. 163. 
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years—for example, in examining candidates for Junior County Scholarships 
or Central Schools—the Binet-Simon scale gives unsafe estimates. Reason- 
ing tests, such as those described in an appendix! to these memoranda, have 
furnished results that are far more secure. 


Norms for London Children. 


In Table IX (p. 157) of the following memorandum will be found tho 
average number ot tests passed at eack age by children of London schools, 
both ordinary elementary and special (M.D.). Here, as elsewhere, the ages 
indicate age last birthday: 9 — refers to children between 9 years 0 months 
and 10 years 0 months, and therefore on an average 9-5 years. In Table XVIII 
(p. 169) the ages and scores headed *' borderline " give the limits suggested as 
demarcating the normal from the deficient. It should be observed that a slight 
deviation either above or below such a limit is not sufficient to prove either 
normality or deficiency. Мог, indeed, should a diagnosis of mental deficiency 
ever be made except by a properly qualified expert who. will, of course, always 
explore other fields of information besides those afforded by pure psycho- 
logical tests.* 


Local Revision of Norms. 


I have argued above that the method of applying the tests shoul& 
follow with the utmost rigour that recommended by Binet and Simon. But 
а narrow rule of strict conformity, although imperative in the standardisagion 
of the procedure, seems inexpedient in the standardisation of the results. In 
the results, however, comparability with Binet will still be attained only so 
long as they are expressed either in terms of the number of tests passed, or 
else in terms of mental ages derived according to Binet's own formula as 
enunciated on a previous page. If the mental age or ratio is computed 
according to the new scheme—a scheme necessitated by the progress of 
normal London school children and by the organisation of the London special 
schools—then immediate comparability ceases. Tables are given which 
enable either form of computation to be used. 

For new districts new standards will probably have to be found. 
Thus, if tests are used in rural districts, the age-assignments would require 
to be lowered considerably. ) 

Those who seek to procure fresh norms for other areas will save time and » 
labour, if they adopt the recognised device of sampling ; to taste the quality 
of a wine and its vintage it is unnecessary to drain the whole eask. For 
rough purposes the following procedure is recommended as rapid but tolerably 
exact. Suppose it is desired to establish a norm for ordinary children aged 
ten. -To test every child is not essential. Were the whole group ranked in 
order of ability, then the middle child in the list (the “ median ) would 
represent by his intelligence the average of his group, quite ав adequately 

as the arithmetie mean computed in the usual way. ша well-organised school 
the children near the centre for ability should be found in the class or standard 
corresponding to the age in question. To determine this standard, subtract 
six from the age. For age ten, the typical representatives should thus be 
located in standard IV. In a class of fifty there may be twenty of that age. 
But here again none but the middle children need be tested. To discover 
them, do not, as is commonly done, ask the class teacher to pick out average 
pupils. Almost invariably you will be given children above the arithmetic 


(2) See p. 249. 
"i I have given a list, and discussed the value, of these supplementary sources..of evidence in 
Studies in Mental Inefficiency. I. 4., p. 77. “Тһе Definition and Diagnosis of Mental Deficiency.» 
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mean. Let the teacher eliminate, one by ‹ ne, the six best, and then the six 
poorest. The remaining six or eight, when tested, will yield an average almost 
identical with that obtained from working child by child through the whole 
age-group. И possible, several schools should be thus examined, as results 
fluctuate surprisingly from one school to another. Failing that, select а 
school which is approximately median, both as regards the teaching efficiency 
of the staff and as regards the social and cultural status of the pupils’ homes ; 
and by the same abbreviated plan proceed to ascertain the norm required. 


The General Conduct of the Examination, 


Most of the following cautions were enunciated, and reiterated, by 
Binet himself. They appear obvious. Yet the experience of those who have 
supervised the Binet-testing carried out by students and field-workers is 
unanimous in stressing their need. 

Whenever it is proposed to use the tests for an examination by the 
Binet-Simon method, the examiner should adhere with meticulous exactitude 
to the procedure described for every test. In no way should he alter the word- 
ing of the instructions to be repeated to the child. The formule may seem 
as arbitrary as the rules and rigmaroles of heraldry : but conventions are 
inevitable for uniformity ; and without uniformity comparison becomes 

' invalid. The novice is apt to presume that the test involves doing the task 
as he himself would understand it from the directions, and is accordingly . 
beguiled into improvising supplementary aids and explanations. Binet makes 
it clear that, in his method, this is erroneous ; he points out, for example, that 
Test 10 does not depend on estimating the child’s power to discriminate 
lengths ; often it turns simply on his power to grasp that the phrase “ point 
to the longer " implies comparison. Similarly, if the directions require the 
examiner to say, “ Make a sentence with these three words," and if, fearing 
that the child may not understand the word “ sentence," the examiner ex- 
plains, “ Tell me something, and use these three words when you say it," then 
he altogether dislocates the age-assignment of the test. Thus the test consists 
not so much in the way the child carries out certain operations, but in the 
way he responds to certain standardised formulae. Тһе scale, in effect, is 
virtually a graded “ instructions test.” 

Observe studiously the number of errors that may be countenanced ; 
and, in following the time-limits, be punctilious, yet not pedantic. From 
visitors who have watched the actual procedure of Binet or of Simon, I 
gather that these authors did not intend the time-limits always and every- 
where to be blindly enforced. Some latitude is on occasion sanctioned. 
This, I apprehend, should vary with the test. In Test 51 (sixty words) 
three minutes should be allotted punctually to the second. In Tests 49 and 
50 (difficult questions and absurdities) the grace of a few additional seconds 
may at times be accorded. On the whole, I would suggest abiding tenaciously 
by the prescribed limit in the more mechanical tests, but, in the tests that 
demand more reflection, granting to the steady, cautious child a reasonable 
margin. 

, During a test neither teach nor criticise. 

which, by sheer force of professional habit, 
Criticism diminishes candour and destroys self- 
transforms the examinee’s entire attitude toward the Д 
and, by prolonging the interview, exhausts his attention and depletes his 
interest, before the test-series is concluded. Accordingly, so long as the 
ho ^ SS уы _ _ O  ————————— 


00 Dr. Simon's own reply on this point is: “Les temps indiqués ne sont que des guides." 


These are the two lapses to 
the teacher most inclines. 
confidence. Instruction 
remainder of the tests ; 
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child is doing his best, greet every response as if entirely satisfactory. Give 
no hint before he answers ; no clue as to his correctness when he has replied. 
Be shy of the presumption that, because a child fails in the examination 
room, he will fail equally in duties out of school. Many a child, most of all 
the child from & poor home, leads a life as duplex as that of Jekyll and 
Hyde, just as he speaks two dialects, and obeys а double code of morals : 
in,the street he plays the precocious urchin ; in the school he is put down 
as mentally deficient. Conversely, beware of inferring that, because a child 
knows a particular fact, or can do a particular duty outside the examination 
room, he should, therefore, succeed when the same task is set him as an oral 
test. Teachers, as a rule, are acutely disappointed in their children’s per- 
formances at the Binet tests, and are eager to have the question rephrased 
or the time-limit extended. Fortunately, with most children, intellectual 
capacity is less affected by the artificiality of the conditions than are mood 
and disposition. Nevertheless, nearly every child loses much of his natural 
spontaneity ; and that his method produces this effect, Binet frankly avowed. 
“The examination,” he says, “ makes them in a certain way seem less in- 
telligent than they are; this is the general rule." He does not, however, 
formulate the exception. Certain temperaments are braced and stimulated 
by the unusual situation. The plausible, sociable, excitable girl will often 
by her specious chatter appear brighter than she really is, particularly if her 
age entails a selection of tests that are predominantly linguistic. For such 
deviations allowance should be made after, not before, the mental age has 
been obtained by the usual method. ° 
“ Every psychological test," it has been said, “ is inevitably a test ot 
intelligence." Too often it is forgotten that every test of intelligence is also 
& test of emotion. A neglect of the emotional aspect of an examination of 
intelligence may send many a normal child to the special school as mentally 
deficient. No matter how scrupulously uniform the procedure, how sym- 
pathetic the examiner's tone, the child's excitability will introduce disturb- 
ances in unknown quantity. To appeal constantly to the invigorating 
emotions—to pleasure, curiosity, pride, self-display, sociability, confidence d 
and to banish utterly the depressing emotions—anxiety, fear, gricf, qe 2 
shyness, self-suppression, sense of failure, these are the soundest rules. 
It is the business of the examiner to keep the subject in that state of ехҺИата- 
tion which enables him always to do his best. The child should quit the room 
ardent for still more tests, and displaying to his fellow-candidates в counte- 
nance which inspires them with ап equal avidity to essay their own powers. 
Avoid all pomp апа circumstance. Ву a tactful use of the customary 
civilities—a compliment, в handshake, ог a smile—court апа keep that 
atmosphere of intimacy which psychological testing presupposes. It was 
said of Mirabeau that, alike in private.intercouürse and on public occasions, 
he possessed le don terrible de familiarité. "This “ formidable gift 13 one 
which the psychologist must possess and cultivate until it is formidable no 
longer. The test-room manner should be as proverbial for its tone of sym- 
pathy as the “ bedside manner ” for its urbanity and ease. With younger 
or low-grade children the tests should be conducted rather in the spirit of a 
game. With older children a friendly question about their evening hobbies 
or their pets at home, an admiring comment on some badge or ornament with 
which they have bedecked themselves for the solemn occasion, may instantly 
win their confidence. A child that remains stubbornly mute, or timidly 
monosyllabic, while standing stiffly to attention in the examination chamber, 
will often burst into speech if taken for the shortest walk in the open &ir.! In 
0) Terman also finds that with a strange child, “tt Is advantageous to go out of doors with him fora 
little walk around the University buildings,’ 
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апу event, do not begin the tests proper until the child is at his ease, and 
rapport is established. Rather. defer the tests. 

Almost invariably, following Binet, the published instructions insist 
that the examiner should, where possible, be alone with the child. By 
their presence, it is true, teachers &nd relatives often render the child 
more hesitant and self-conscious ; sometimes, too, they are unable to resist 
& word of help, rebuke, correction, or extenuation. Yet many в child be- 
comes even more timid when closeted alone with a stranger ; and nearly always 
the teacher, from his previous knowledge, can cast а helpful gleam of light 
upon obscurities in the child's responses and behaviour. А girl, particularly 
а subnormal girl, should not, as а rule, be tested by а male examiner, except 
in the presence of a third person. The chaperon may conveniently be an 
intelligent elder girl from the same school, who may also perform the offices 
of а monitor, to usher in each examinee promptly, or even, as suggested by 
Binet, those of a secretary, to take down the replies in writing. But, be they 
who they may, all spectators should keep unobtrusively in the background, 
and observo strict silence while the examinee remains in the room. 

With laudable anxiety, not only to catch the child’s replies, but also to 
observe his attitude and procedure, the examiner is at first apt to discom- 
pose the child by fixing his eyes vigilantly upon him. Against such a habit 
Binet inserts an express caution. Towards the end of the sitting, when the 
Qhild is busied with reading ог writing, the examiner may venture to 
scrutinise him thoroughly. But at the start his glances should seem casual 
ano uncritical. 3 

When а child does not answer immediately, the usual practice of Binet- 
testers is to wait five or ten seconds ; then repeat the question kindly ; then 
wait about half a minute patiently—punctuating the interval with tactful 
exclamations of encouragement*; and so pass to the next question. 
With many borderline children, however, taciturnity and hesitation spring 
from a species of examination-paralysis, in its nature emotional rather 
than intellectual. In such cases, to evoke an answer, every possible resource, 
savo в threat, в reprimand, a demonstration of the method or an explana- 
tion of the formulz, should be exploited. Where failures аге due to externa! 
interruptions or to initial embarrassment, revert to the same test later. 

Periods of silence may grow аз disconcerting as а running fire of interro- 
gation or perpetual censure and correction. Constantly, therefore, іп в quiet 
tone, exhort a shy child with words which will stimulate, without helping 
him. It is а safe and sensible maxim never to touch the child. Yet there 
are exceptional moments when в friendly grasp of the shoulder, arm, or hand, 
аз if to draw a reserved child nearer, or to turn а bashful child full face, 
may prove an effective stimulus, when all verbal incitement fails. As a 
rule, adapt your manner freely to each new personality ; but never adapt 
the questions. Throughout .the sitting keep the child's mind brisk and 
busy. Never 1еауе him waiting or watching while you write your notes 


or prepare your apparatus. А 
Candidates about to be examined should not be left loitering outside 


(1) An adu' assistant, familiar with the examiner's metliods and acquirements, and able to take full | 
eminently preferable to a child. And I may here express my indebtedness 


С. Woursell, who, throughout the latter part of my investigations, rendered 
umerous other ways. 


notes In shorthand, is, of course. 
to Miss V. Ц. Pelling and Miss I. 
invaluable services both as recorders and in ni 
(2) Dr. Simon's note on this paragraph deserves to be quoted : “* Nous encourageons, il me semble, plus 
que vous ne semble le faire. . . . * Voyons.—Eh bien, mon bonhomme ?—Allons!—Ca vient?" Nous 
taperions sur l'épaule du sujet, ou secouerions ва main,—le tout, avec duuceur, affectueuseinent, sans brus- 
еле; dans lé ton général que vous indiquez, en effet, mals plus vivant—en rapport, je peuse, avec notre 
tempérament,” 
с 
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the room in unemployed suspense. It is better for them to be summioned 
directly from the classroom. И, to save time, one child is left waiting while 
another is tested, he should be given a book or a toy with which to amuse 
himself. After the sitting is over he Should return straight to his class- 
room, warned, if necessary, not to chatter about the tests. The fact is, how- 
ever, that. very little aid can be gained from gossip. Nor is one child, as a 
tule, desirous of helping another to do better than himself.. A brief appeal 
to his sense of fair play is usually sufficient. A further precaution lies in 


testing the less intelligent children first. However willing, the dull can 
tender little assistance to the bright. 


Modified and Unmodified Procedure. 


Tn testing a particular individual it will often chance that the examiner, 
who has rigidly and faithfully pur: 


sued tho original instructions, Ғайв to 
satisfy himself that the child's ostensible performances represent his genuine 
powers. In justice to the child it is then hard to withstand а temptation to 
amplify the test a little, and fit the method to his individual needs. Is there 
not, it may be asked, a danger in a pharisaical conformity, no less than in a 
free and tolerant elasticity? Has it not always been the wisdom of England, 
in compiling rubrics and liturgies as well scientific as ecclesiastic, “ to keep 
the mean between the two extremes, of too much stiffness in refusing, апа 
of too much easiness in admitting, variations from things established by 
cuthority 2” 9 
To overcome these difficulties, and to meet these special cases, I suggest 
the following principles. Distinguish scrupulously between an unmodified 
апа а modified procedure ; and admit the latter only so far as it will not 
invalidate the former. Do uot confuse the responses wrung from the child by 
further elaborations of the method with those that might be obtained by a 
nice adherence to the original prescriptions. First, give the test as directed 
below, neglecting for the moment addenda in brackets; and record the 
child’s reaction: as a rule, these directions, which are Binet’s own, provide 
the minimum of instruction, time, and trials, which may be regarded as 
adequate for the normal child. After the child has enjoyed a fair chance 
to respond to the strict and stereotyped procedure, then, if he still fails, or 
if his response has been ambiguous, proceed with any modifications that 
may suggest themselves as appropriate. As far as possible, choose additional 
formulm and additional material from those already used by other investi- 
gators. These are indicated in the notes appended to the translated 
instructions. The child may now be helped more freely—perhaps a demon- 
Swer to a first example illustratively educed. The 
ed “ without assistance " and “ with assistance ” 
and denominated as such. On the former alone 
based. To prevent such aid affecting subsequent 
n or by fatigue, it is often wiser to return to the 
mentary procedu 


Routine examiners, 


TABLE Il. ° 


KEY FOR CONVERTING TEST-SCORES INTO MENTAL AGES. 


Fractions of a Year. 


О +1 #2 “3 4 “Б “Ө: +7 #8 '9 10 


O їч, d & 65 7 в 98 ош Р УЕАВ 
2 е 2 2 в г 12 12 12 12  towhich 
Ch a re дина тт кеу су т=н tests are 

assigned 


slo 
N 
S 
Ñ 


YEARS 
SCORE IN TERMS OF TESTS 


а 
19 20 21 22 23 24 25 26 27 28 29 30 3 


о ошо 430900» 


© 
8 
g 
Bee eee he Be ЯА д a ae 
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| These concessions, then, must be made in practical work. But i 

scientific enquiry and for comparable research it is wiser to forgo th = 
Here, of the two avoidable extremes, it is better to side with the Chia of 
precision than to consort with the apostles of laxity. - 4 н 


Explanatory Note to Table П.—То find а child's mental age, look 
among the red figures іп the body of the table for the total ол Бах of 
tests passed (both actually and byimplication); say, 40. The figure on 
the same horizontal line in the left-hand margin gives the year (7: ) 
and the black figure immediately above in the top margin gives ihe 
additional fraction of а year (... 78), corresponding to the test-score. 
The mental age, therefore, {ог a child who has passed 40 tests is 7-8. 

Conversely, to find the number of tests а child should pass at & 
given calendar age, say 11,5, look first down the left-hand margin for 
the year, and then along the lower row of fractions in the upper margin 
for the months. Imaginary straight lines drawn horizontally and 
vertically from the two numbers will intersect in the body of the table 


near a red figure which will show the number of tests that should be 


passed, namely 54. 


SCHEDULE II- 


Sample Record Form. 
mon Tests in average order of difficulty with 
revised age-assignments.) 
Age "Born. vie uci eiui ke dees 


Name of Child 


v (List of Binet-Si 


eed Border вае. | Tests. | ines 
AGE III. 
| (Children aged 2 to 3 should do half the following tests.) 
1 | Points to nose...., еуез....» mouth.... 
2 | Repeats 2 numbers (1 trial correct out of 3): | 
3 7...., 64... 72.... 
3 8% Knows sex. Boy ог girl (if Боу).... 
Girl or boy (if girl)... ! 
4 | Gives name. . . «s and surname.... | 
5 Names knife...., Кеу..... penny...: 
6 Pictures. Enumerates items in 2 out of 3: | 
().... Gees GE) ee а | 
АСЕ ТҮ. 
(Children aged 3 to 4. ог in grade 0, shbuld do half the 
following tests.) 
1 4% Repeats 6 syllables : “Таш cold and hungry ” ; 


8 Repeats 3 numbers (1 trial correct out of 3): 
914...., 286...., 589.... 


Counts 4 реппіев.... 


9 
10 54 Points to longer of 2 lines (5 and 6 em.) ; all) 
trials correct.... ! 
1 Points to prettier faces. (All 3 pairs correct.) 


1st...., 2nd...., 3rd.... pair. 


Numbei Я 
Ортар Ше |, Seales: | Tests. кек 
= | * 
AGE V. 
(Children aged 4 to 5, or in grade 1., should do half the 
following tests.) 
12 | Performs triple order: (i) Key on table...., 
| (ii) shuts door...., (iii) brings book.... 
13 Copies square recognisably.... 
14 ! Repeats 10 syllables: “His name is Jack ; 
he's such a naughty dog.".... 
15 '08 Gives арө.... d 
16 64 Distinguishes morning and afternoon (if morn- 4 
ing).... ; vice versa if afternoon.... 
17 | Names 4 colours (in about 6 secs. : no error or о 
second tirish): Ву ле: — Goo 
Esos 
18 neither Repeats 4 numbers (1 trial correct out of 3): 
| 20618256 495 98202: 
19 | Compares 2 weights (all trials correct except ж 
first random); (i) Запа 12 g.... (ii) бапа 
15р.... (Ш) 3 and 12g.... > 
Procedüte:.« «suus i база spon анала EELEE 
LI 
| АСЕ УТ. 
| (Children aged 5 to 6, or in grade il., should do half the 
following tests.) 
20 '08 | Knows (without counting) number of fingers 
on right hand...., left hand...., both 
OH 
21 Counts 13 pennies.... © қ 
22 Copies diamond recognisably. эж» 
23 74 | 708 | Copies from script (legibly, but errors allowed): 
| “See little Paul ?.... 
24 '08 | Names days of week without error in 10 secs. | | 
! Muss, Tesco Waves Messa Wess as 
8\..., Su.... 
25 x %08 | Names without error 4 coins : 18..... Ces э» 
Osis xus T өй 
26. Reconstructs divided oblong card (in about 
$min.) Procedures: «22.20 eye keinem 
27 - | Defines by use (3 out of 5): (i) horse.... 
“ chair...., (iii) mother...., (iv) баМе...., 
(v) fork.... 
28 Repeats 5 numbers (1 trial correct out of 2): 
52947....,,03852....,97318.... à 
29 Pictures. Describes items in 2 outof3: (1)...., 
о (Шу... 
30 '08 | Repeats 16 syllables: “We are going for a s 
walk; will you give me that pretty 
bonnet Р ” 
31 8% Shows right hand....; left ear.... 


Success ot 
Response. 
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Tomber Байы) вале, | Tests. 
$ = 
| | | : AGE VII. 
| (Children aged 6 to 7, or in grade iii., should do half the 
1 | following tests.) 
32 ‚ Recognises missing features (3 out of 4): (i) 
mouth...., (ii) eye...., (iii) nose...., 
| (iv) arms.... | 
| 33 Adds without error 3 pennies and 3 half. | 
pennies (in 15 secs.).... j 
| 34 9% States differences between concrete objects (2 
pairs out of 3 in 2 mins.): (i) fly—butter- 
fly...., (i) wood—glass...., (iii) paper— 
cardboard.... | i 
к 35 '08 Writes from dictation (legibly, but errors 
allowed): “Тһе pretty little girls.’’.... 
| AGE VIII. 
| (Children azed 7 to 8, ог т standard I., should do half the 
^ 4 following tests.) 
j 36 '08 | Reads, without assistance, passage prescribed ; | 
| % and recalls 2 items out of 20 ,.+.items. 
37 101 Answers easy questions (2 out of 3): What 
would you do,—(i) if missed train...., (ii) 
if broke something...., (iii) if struck acci- 
dentally.... 
38 Counts backwards from 20 to 1 (in about 
1 30 SECS., with only 1 еггог).... 
39 Gives full date. Day of week...., day of 
^ month (3 days error allowed). ..., month 
| Р еее Уеаг.... Ы 3 
| 40 Gives change for 2d. out of 1s. (coins to necessi- 
tato silver). Money given: ....pennies, 
è ....halfpennies, ....sixpence, ....other 
coins. ө 
41 11} пейһег| Repeats 6 numbers (1 trial correct out of 3) : 
' 250364... > 85391 48...., 
"d 471582.... {* 
р в 
АСЕ 1Х. 
| (Children aged 8 to 9, or in standard IT., sbould do half 
| 1 the following tests.) , 
42 Names the months of the year (in 15 secs., 
with only 1 атт): disse Besos Mage 2, 
| А... М...., dues, 4у...., А....| W 
| 7 5...., 0....8.... D... 
| 43 Names 9 coins (іп 40 secs., two trials if neces- 
т ОБЕ а Etc MNA 
ENIM | 53 5. ба Eder SET MES MA, 
44 12} | 708 | Reads, without assistance, passage prescribed ; 
" * and recalls б items out of 20. ....items. 
45 Defines in terms superior to use (3 out of 5): 


(i) horse...., (ii) chair...., (iii) mother, 
...., (iv) вЫе...., (У) fork.... 


he 
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Tests. 


Success of 
Response. 


47 


48 


49 


133 


14} 


‘ll 


“| CCS coos 


| АСЕ Х. 

(Children aged 9 to 10, or in standard III., should do half 
the following tests.) 

| Arranges 5 weights in order (2 out of 3 trials | 

| correct, the whole in 3 mins.): (ij. eus 

Procedure: .... 


Builds 2 sentences with 3 words in 1 min.: 


ПОВ Уи: vos WIES P Ses aos оки p 


Draws 2 designs бө simultaneously for 10 | 
sees. (14 correct): (i)...., (ii) .... 


AGE XI. 


(Children aged 10 to 11, or in standard IV., should do half 
the following tests.) 

Explains absurdities (3 out of 5 in 2 mins, ju 

(i) Cyclist killed ; may not get better.. 

'(ii) Three brothers,—Jack, Tom, and self . 

(11) Railway accident; поё serious; 47 
killed .... 

(iv) Girl eut in 18 pieces ; killed herself .... 

; (У) Shall not kill myself on Friday because un- 
lucky .... 

Answers difficult questions (3 out of 5 in 20 
зесз. each) : 

(i) What to do, if late going to school . . 

| (ii) What to do, if asked about boy, not 

known .. 

| (iii) Why forgive. unkindness if done when 

| апрту?... 

(iv) Why judge а person by what he does, not 
by what he says? .... 

(v) What to do before undertaking something 
important . 


Total .....- 

‚ Repeats 7 numbers (1 trial correct out of 3): 

9684751...., 48203065... 
5928130.... 

Builds 1 sentence with 3 words in 1 min.: 

* London, money, river." No. of sentences 


5 : " 
| ВОО: Rep MAEM s з» наи эй» ааз е» как 


" AGE XII. 


(Children azed 11 to 12, or in standard V., should do halt 
the following tests.) 


| Gives 3 rhymes (like Jill, hill, etc., in 1 min.) 


; Rearranges mixed sentences (2 out of 3 in 1 
| min. each): (1)...., (ii)...., (iii).. 

| Pictures. Interpretation inten situation ; ог 
| suggests emotion, in 2 out of 3): (i).. 


В dose Вася 


£o tohor (+ oss (И)... О). о 4 


| 
| 


| * London, мель river.” Number of sen- | 


© 


" | 
Number, Border- j ; 8 
ot Тез. line. | Seale Tus c |, Че 
| AGE XIII. | 
| (Children aged 12 to 13, or in standard VI., should do half | 
the following tests.) 
97 | ‘11 | Resists suggestion of lines (2 out of 3 equal 
| pairs) Pairs: (iv)...., (у)...., (vi)... 
+++. correct judgments. 
58 | Solves 2 circumstantial problems: (i) Dead 
| | body...., (ii) man dying.... : 
| | ' 
; 4 AGE XIV. | 
| | (Children aged 13 to 14, ог in standard VII., should do | 
| . balf the following tests.) р 
не | | 
59 | | Repeats 26 syllables: “Тһе other morning I 
| | saw in the street a tiny yellow dog. Little 
! | Maurice has spoilt his new apron.” 
| 
60 | Defines abstract terms: (i) Kindness...... 4.1 4 
ё& | | (ii) ТизНсе........ (ш) Charity........ | 
4 АСЕ ХУ. ЕЕ 
(Children aged 14 to 15, or in standard ev-VIL. should do | 
| hulf the fullowing tests.) | 
| ^ «| +. & | 
61 | | Draws the folded and cut paper: .... holes. 
62 | | Gives difference between abstract terms (2 out 
! | of 3): i ! P 
| | (i) idleness—laziness,.... i 
| | (ii) poverty—misery,.... | 
! | (iii) evolution—Trevolution,. . . . | 
63 | Draws the reversed triangle (C at В; and AC P 
| along AB): % 
| ) (i) АСВ а right angle .... 
H (ii) AC shorter than AB .... 
i (iii) CB shortest .... 
| AGE XVI 
a! (Children aged 15 to 16 should do at least one of the two ` 
| following tests.) 
64! ‘11 | Re-states Hervieu's Reflection on Life: А 
1 | lt is neither good nor bad, but mediocre ; 
| {ог.... e Р ; 
| It is not so good as we wish,.... 
| It is better than others wish for us... | 
65 i 11 | Gives 3 differences between a President and a м 
s ^ King: (i) Not hereditary...., (ii) not life- | 
long. -+ = (iii) powers more limited :... | 
Total nümber of tests passed (actually or implicitly), ———— 
Mental Age (М). (To be obtained by means of Table IL) .............. 
+ 
Physical Age (А).............». — e аа ұға Tanka Bae қа е 


Retardation or Advancement (А cv М)... 
Mental Ratio G Nu aeuo a 
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Explanatory Note.—-The ages in the second column (headed “ borderline ”') аге 
set against figures in the preceding column, which indicate the number of tests that 
should, theoretically, be passed at each year specified before a child can be rated 
as normal. Thus, at age 101, a child who answers more than thirty-seven tests is 
(so far as can be judged by the Binet-Simon scale) unfit for a special (M.D.) school 
The examiner will abstain from inferring that the test thus numbered must neces- 
sarily be crucial for that age' ; and, generally, from using this theoretical indication 
in any rigid or mechanical fashion. 


The figures in the column headed “ scale ” indicate, for tests omitted in either 
the 1908 or the 1911 version, which scale included them. “ Neither " indicates 
that the test specified was omitted in both. 


3. SPECIAL DIRECTIONS FOR THE INDIVIDUAL TESTS. 


The Use of the Directions. 


The foilowing pages contain detailed directions for carrying out each 
of the tests in the Binet-Simon Scale. 

For clearness and for convenience of arrangement, details regarding 
materials required, instructions to be given, evaluations to be made, have 
been sorted severally under their appropriate heads. All general dis- 
cussion upon the psychological nature or purpose of each test has been 
omitted. Апа, for rapid reference, the instructions to be recited to the child, 
and the leading conditions in evaluating the child's replies (relating princi- 
pally to trials, errors, and time allowed), are printed in heavy type. 

Any addition to, or departure from, the original French instructions,’ 
which may change the difficulty of the test, is inserted in square brackets. 
The annotations also include a brief notice of the more important modifica- 
tions suggested in previous revisions. Тһе allusions to Yerkes and to Terman 
refer to the new versions, known respectively as the “ Point-Scale Method 
and the “ Stanford Revision and Extension." These versions digress Very 


considerably from the Binet-Simon arrangement, not only in procedure, but. 


also in the selection of tests. А brief description of them is, therefore, 


appended to this section. Тһе allusions to other investigators refer to 
recensions published in their name. For strict comparability, either math 
the results of Binet and Simon, ог with those of the present investigation, 
such recommendations should be ignored. They wiil, however, be found 
suggestive in elaborating a modified procedure, as already described. 


AGE Ш. 


1.—Understanding Simple Commands. 
Procedure. “ Show me,” ? | put your finger ọn,” $ “ point to vs әз 


y. un“ your nosey?..... . 
^ (ii)....** your eyes ?.... 
g (ii)....** your mouth.^? " 


Each request (repeated several times, if necessary) should be given and 
answered separately. 


6) For crucial tests, see below, p. 181. 

U) For brevity and distinction I refer to the original French instructions by the title of “inet,” al- 
though the article most frequently cited was written and signed by both Pinet and Simon: and my геѓег- 
ences to “Пт. Simon”’ allude to notes privately communicated to me by Dr. Simon In commenting upon 
my version. 

(°) І prefer the interrogative to the imperative (* will you show me?'—or even “сап you . . EID 
though this may evoke nothing but a nod or a head-shake). With the interrogative it is easier to convey an 
impression of gentleness: the imperative is somewhat stern. Further, in the interrogative the вихШагу 
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Evaluation. All three injunctions should be correctly performed: but 
abundant repetition and free encouragement may first be used.? (Opening 
the mouth, winking the eyes, etc., may be accepted.) 

[Terman adds (iv) “hair”; requires three out of four to be correct ; 
but allows using a doll, and the questions: “15 this its (or your) nose? . . . 
Then where is its (or your) nose ? "] 


a 


2.—Repeating Numbers. 
Procedure. “І ат going to say some numbers. [Listen : and] say them 


after me.” 
' (For use only after failure in first set.) 


"ELTE ав» У 
(ii) “37” “6а” see gn (Age III.) 
(iii) “914” “286” “539” (Аве ТУ.) 
(iv) “2681” "5749" "8526" (Age V.) 

(v) “52947” *63852" "97318" (Age УТ.) 


(vi) “250364? “853916” “471582”. (Age VIII.) 
(уі) “9684751? “48920365” “5928136” (Age XLI)" 
The rate should be two per second : utterance should be without rhythm, 
emphasis, or inflection. Do not tell the child if he is wrong.’ Do not repeat 
the same series. Merely give him another chance with another series. Failure 
owing to interruption does not count. [While uttering the numbers or 
sylladles, hold up the hand or finger to prevent the child starting to reply, 
before the entire phrase or list has been completed. Drop the hand as a signal 
to child that you have finished and he is to begin.] 

Evaluation. One correct repetition out of three trials counts as success. 
Note, therefore, the longest number the child ean repeat. The age at which 
5 of different lengths can be repeated is given in the last column above. 
Тһе repetition of figures in their natural order, e.g» 9 6 4 5 6 7 8, should 

be noticed as an instance of automatism. The “perseveration ” of correct 
© numbers, given іп the wrong order, is also of interest, though rarer. 


serie: 


3.—Naming Own Sex. 
Procedure. ** Are you a little boy or a little girl ? ” (for a boy). “ Are 
you a little girl or a little boy ? ” (for a girl). ; 
The words “girl” and '" boy” should be clearly and equally empha- 


sised. 
1 the child says “yes” or “по,” or merely echoes part of the phrase, 


repeat the question in the same form. [Dr. Simon does not, with some 


words serye to rouse the child's attention and accommodate his ear to the atrangcr’s voice, before the really 
important words are uttered. In deference, however, to the representations of Мг. Dumville and others, and to 
Binet’s own language, I have finally adopted, both here and elsewhere, the imperative. In a vote taken among 
some 300 teachers the majority (64 per cent.) favoured the imperative ; the minority were chiefly mistresses 
in infants’ schools. According to Dr. Simon, the examiner should never use the prbase “ҮРІП you ...?” 
But I am told that the French equivalent for this interrogatory form would appear somewhat strained and 


circumlocutory when used with very young children. 

(4) Dr. Simon considers “ Put your finger оп” to be too definite and exact. 1% із, however, used by 
Binet (Development of Intelligence, p. 183). ы 

(5) Dr. Simon would not encourage the chil 
each of the three injunctions shonld be successfully performed. 

(6) Repeating elght numbers appears harder than the hardest of the tests assigned toage XVI below. 
‘Terman would assign it to the level of “ Superior Adults." 

(7) There Із, as Dr. Simon observes, no harm in saying: “ That was nearly right," ог“ Try again: 
carefully '"—— phrases which imply that a mistake hss been made. It is not the information, but the discour 
agement that the examiner should guard against. 


D 


* 


ld too freely ; but Бе would also not insist too precisely that 


listen 


26 
translators, allow the examiner to ask the two questions separately : “ Are 
you а little girl ? " “ Are you a little boy ?" Even then, it would be well 
to revert to the original form, to detect happy guesses.] 


4.— Giving Surname. 

Procedure. ** What is your name P? If the child merely gives his Chris- 
tian name, ask, “© And what else ??.. . [Tommy] what?.... [* What is your 
mother's (daddy's) name ? " (Melville.) ** What do they call your mother ? 
Mrs... what ? ” , (Dumville—much easier form).] 

Evaluation. Ii child gives the surname he has sometimes been known by 
--0.0., stepfather’s, or mother’s (when illegitimate)—record it as correct. 


5.—Naming Simple Objects, 


Materials. (i) A penny, (ii) а closed pocket knife, and (iii) а common 
kind of key. 


Procedure. “ What is Њаё? >? Гог, “ What is this called ? "], showing 
each object successively, 

. Evaluation. All three must Бе named, but slight errors, such as 
“ money,” “ pennies,” “ halfpenny ” for “a penny ” are allowable. 

The average order of case is—penny, key, knifo; а pockot-knife, 
particularly closed, is not familiar to poorer children at this age. A table- 
knife (used by Winch) would be much easier. [Terman adds (iv) a watch, 
(У) a lead pencil ; and requires three correct responses out of five.] . 

[Suggestibility may often be evoked by first asking the child to point 
to certain objeets named, and then giving names of objects that are not in 
front of luin, or inventing meaningless names. The same procedure тау be 
adopted with the following test.] 


6.—Describing Pictures. 


Materials.» Binet’s three pietures—chosen as containing people Ves 
suggesting à story, and having a certain standardised difficulty. (See Figures 
9 (а), (0), ала (с), pp. 81-5, Appendix п.) . 

There he T think, be little doubt that pictures better printad, и ЗЫ 
coloured (аз Saffiotti's), representing actions in progress (as Во h a ), 
showing children! (as both Bobertag's and Saffiotti's), would be ia 22 
appropriate than Binot/s original engravings. Мапу investiga FR E 
pictures of their own. But the above alone have been standardized ; and, 
as Dr. Simon adds, tout est là ! 


Procedure, “Look at this picture and tell me all about it” Binet’s 
instructions are: “ What is this "; and, if the child says, а рше, 
"Tell me what you все there.” It seems better, however, to avoid eading 
phrases like ** What can you see in it ?" (which suggests enumeration), 
and “ What are they doing 2” (which suggests interpretation). Repeat 
instructions once for each picture, if there is no answer. [Words of praise 
ог encouragement alone may be added : “ Isn't it a pretty picture ?....Do 
you like it?” Or even, “ That’s right," if the child is on the point of 
saying something, but is withheld by shyness.] | 
Evaluation of Replies. Record the type of response given to the first 


€) Binet originally introduccd picture-tests to determine the interests and temperamental 
characteristics of children as well as their mentallevel. Pictures containing children are helpful because 
the child tested then more readily identifies himself with the principal figure. 
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picture. If doubtful, use the second and third, and record the type of 
response most frequently given, i.e., employed for two pictures out of three. 
Binet distinguishes three types of response corresponding to three stages of 


development. 
А. Enumeration (E). (Age ПІ.) 


Replies giving a mere list of persons, objects, or details. 


E.g., (i) “А man, boy." 
(ii) “Тһегев an old man and a lady," ete. 
(ii) “І can see а room with a chair, а table, and a looking-glass 


and there's а man and a sofa." 


Two items at least should be enumerated. If the child only gives one, 
do not ask, “ Anything else ? " but proceed to another picture. [Terman 
requires three items in at least one picture out of three, given without 
urging.] 

One may also distinguish and note: (i) enumeration of people only ; 
(ii) enumeration also of objects—not common until age four. 

For Enumeration the average order of ease with the three pictures 

appears to be (i) man and woman, (ii) man and boy, (iii) convict. 


^ 


B. Description (D). (Age VI.) 
Phrases indicating actions or characteristics. E.g., 
(i) “ They're pulling а cart.” 
(ii) “А man and a woman sitting оп a seat.” “ Ап old man asleep." 
(iii) “А man standing on a bed and trying to look out of the window.” 
“А man looking at himself in the glass.” 


For Description, the average order of ease is, in my results : (1) convict, 
(ii) man and woman, (iii) man and boy. This, however, is probably dependent 
on the order in which they are given. А child, having given enumerations 
for the first or first and second, may feel impelled to do more for the later | 
picture. Intrinsically the man and boy would seem easiest for description. 


C. Interpretation (1). (Age XII.) 


Replies going beyond what is actually visible in the picture, and mention- 

ing the situation or emotion it suggests. E.g., 
- (i) “ They're moving." “They've a heavy load." “ Тһеу can’t pay 

their rent." “А rag-picker." 
(i) “ Miserable.” ''Poor." “ Have no home." “Тһе man is saying 
his prayers." “His daughter" (or “ wife”) “is sitting be- 

а side him." “А man in trouble." 

(iii) “А prisoner." “Не wants to get out." “Не trying to see 
what's in the yard."  '' He's lonely” or "thinking." “А 


. man on board ship.” 


For Interpretation, the average order of ease appears to Бө: (i) man 
апа woman, (ii) convict, (iii) man and boy. Тһе first lends itself to sentimental 
comments. With the second what the man sees is usually what the child 
imagines he would see (e.g., his own back yard). By encouraging the children 
to talk about, the pictures considerable insight may be obtained into the 
child's inner life, especially with the neurotic (cf. below, p. 362). 

КА 
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AGE IV. 
7.—Repeating Syllables. 


Procedure. “Listen ” [“ Listen again,” if this is not the first memory 
test] апа say this after me;? The phrases should be pronounced deliberately 
and with expression. Begin with (ii); but if the child remains silent tho 
examiner may give him first a shorter sentence (i or ii), and then, apparently, 
try (iii) again. 

The sentences to which no age is assigned should be given to provide a 
little incidental practice. [For the shorter sentences, a more suitable form 
is, “Сап you say ‘father’? “ Now S&y...." ete.) 


(i) (2 syllables) “ Father.” 
(i) (4 syllables) “ My hat and shoes.” 
(iii) (6 syllables) “Таш cold and hungry." (Age IV.) 
(iv) (8 syllables) “ Here is the cloth ; my hands are clean.” 
(v) (0 syllables) “ His name is Jack ; he's such a naughty dog." 
(Age V.) 
(vi) (12 syllables) ** Tt is raining outside ; and Tom is working hard.” 
(vii) (14 syllables) ** We were having a jolly game; I caught a littie 
mouse,” 
(viii) (16 syllables) “ We are going ior a walk ; will you give me that 
pretty bonnet ? ? (Age УТ.) 
(ix) (18 syllables) “ Mabel has just torn her frock ; I have given twopence 
to that poor beggar.” 
(x) (20 syllables) ‹ We should never be cruel to birds. It is night ; and 
" we are all going to bed.” 
(xi) (26 syllables) “Тһе other morning I saw in the street a tiny yellow 


h , 
dog ; little Maurice has spoilt his new apron.’ 
(Age XIV.) 


Evaluation. Allow no error at all, except mispronunciations due to 
speech defects. [Binet’s sentences appear to have been deliberately com- 
posed of two clauses.! This seems unfortunate, as even an intelligent child 
may accidentally forget one. In translating them I have endeavoured to keep 
the general sense of the original, while making the phraseology more natural 
for a child than a literal rendering would be. Winch (like Terman and 
others) uses a single connected sentence ; but (in a letter to me) agrees that в 
disconnected sentenco is necessary for strict comporability. Winch requires 
two correc, Terman one, out of three sentences of the samo length.] 


8.—Repeating Numbers. 


Procedure. ‘Listen : and say these numbers after ше.” 
(For use only after failure in first set.) 
“914” І “9286” “539” 


Evaluation. One correct repetition out of three trials counts as success, 
(See p. 25. "Test 2.) 


() Dr. Simon thinks that the recurrent disjunction із“ nl voulu, ni essentiel," Не adds, however, that 
1n preliminary trials of & chance assortment those sentences were probably found to present least difficulty А 
to the child's comprehension which happened to consist of two separate clauses, But it 1: the disjunction of 
Bense rather than of syntax that confuses the bright child's memory. 


— € 


9.—Counting Pennies. 


A. 4 Pennies. (Age IV.) 

Materials. 4 pennies placed, not in a row,! but haphazard, though 
without touching each other. 

Procedure. “ По you see these pennies Р Count them, and tell me how 
many there are." ' 

If the child at first answers at random, add: ** Count them aloud,” or 
* Count them with your finger? [‘ Point to (touch) each penny as you 
count №” Dr. Simon considers too specific. It might be of interest to see 
if the child who has failed with the bare command can do the test when 
shown how ; e.g., as Terman recommends: “ Count like this : one,'two—"' 
touching the first two with the finger as each is counted. But do not use an 
answer thus elicited for strict comparisons.] 

Evaluation. Two attempts may apparently be allowed ; since, according 
to Binet, the first random answer, if wrong, does not count as & failure. 
Binet and Terman insist that the child shall point accurately, and not merely 
give the right number at the end. е 

Note И the child can count verbally by giving the numbers mechanically 
in correct sequence, without being able to count practically, 4.е., to apply 
fhe numbers correctly to successive objects. 


„В. 13 Pennies. (Age VI.) Procedure, etc., as before. 


10.—Comparing Two Lines. 


Materials. Two parallel horizontal lines, 5 em. and 6 ст. (2 in. and 
2 in.) respectively, previously drawn in ink on a card or paper, the longer 
3 cm. (about 1} in.) below the shorter, with its centre under that of the 
other. (See Figure 10, р. 87, Appendix II.) (Dr. Lewis suggests to me from his 


experience that for a genuine test two or three sticks evoke better replies.) 


Procedure. “ Do you see these lines P Which is the longer ?? [“ Put 
your finger on the longest (biggest) one."—Terman.]* 


Evaluation. No hesitation is allowed. 

[Some investigators allow the examiner to repeat the instruction. English 
children will often respond more readily to the injunction: “Put your 
finger on the long one.” But Binet insists that the child shall not only рег- 
ceive the difference, but also understand, without any further help, that the 
phrase “ the longer” implies making a comparison. Miss Johnston, however, 
tells me Binet allowed her to use the positive form “long.” Personally, 
I find it rare for a child to respond to the latter and not to the former. If 
there is the least likelihood that the child is guessing, turn the card round 
and repeat. All responses must apparently be correct. Terman requires 
three correct responses out of three, or five out of six.] 


^ (їз) Binet’s direction is translated *' side by side" (loc. cit.. р. 200): Lut Dr. Simon says definitely “ not 

ins row.” [I pleve the four coins at the four corners of a diamond, and the thirteen coins with five along each 
of the two axes of a diamond and three along each of the four sides, slways disturbing & little the regularity 
both of my movements and of the rows, во as to suggest no definite method to the child.] 


(2) Mr. Dumville suggests to me the following formule for Tests 10, 11, 19: ‘ One of these lines (бз; 
faces) is longer (heavier, prettier), Which із №? (Find out which box it is.) This avoids many difficulties, 


but appears to lighten the difficulty of the test. I find “tell me which . . ," more provocative than “show 


me which ...”, or simply, * which. . ."; but Dr. Simon expressly prefers the two last; and rejects such 


а phrase as "the long опе." 
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11.—Comparing Faces. 


Materials. Binet's six faces, shown two only at a time. (See Figure 11 
(a), (b), апа (c), pp. 89-93, Appendix II.) 

Procedure. ** Which is the prettier of these two faces ? 22: [If “prettier ” 
seems not to be understood, “ prettiest,” or “ which do you like the best of 
these two ladies,” or “ which is the nice one,” may evoke correct answers. 
But these last two should not be counted for purposes of strict comparison. 
Some “like ” the ugly ones best, because they are funny.] 

L using Binet's original plates, which show all three pairs on one page, 
it is better to cover the lower while dealing with the first or second. 

Evaluation. АП three comparisons must bo correctly made on the first 
attempt. Repeat the questions once, if silence makes it necessary. 

[Not a few intelligent children, with some accuracy, tell the examiner 
that Binet's pictures are “all ugly." In such a ease, ask “ which із tho 


least ugly ?" Winch’s pictures show clearer differences, but make tho test 
еаз1ег.] 


L AGE V. 


12.—Performing a Triple Order. 


Materials. Key and book, appropriately placed. Arrange the room 
while the child is carrying out one of the drawing or writing tests, or better 
before the interview begins ; unless compelled, the examiner should, not 
allow himself or the child to be distracted from the text. 


Procedure. “ Do you see this кеу? Go and put it on the table. Then 
Shut the door. And aíter that, bring me the book that is on the chair near 
the door. Do you understand? First, put the key on the table ; then shut 
the door ; then bring me the book." [Note repetition of instructions. Do 
not let the child commence until this is completed. Detain him by the 
arm rather than risk breaking your injunction to say, “ Stop, I hàven't 
finished yet." Point to the objects as you mention them.] 1 

Evaluation. АП three commissions must be performed қарғалар лыр 
without any further instructions or hint. [If the child hesitates for ee $ 
may be urged by saying, “ Well, and what now?” ‘ What have you dt 
gotten ?" But no success evoked by such prompting should be assigne des 
his credit. Accept variations in the order ; but noto them a» of Реа le 
diagnostic significance. Terman insists on the order being correct. Binet 
says “ риф the key on the chair.” Hence, correct order would дерді кон 
back to the chair. But I understand this additional complication was not 
intentional.] 


13.—Drawing a Square from Copy. 


Materials. А square, each side measuring about 3 to 4 em. yore. 
drawn beforehand in ink, preferably on a card. (See Figure 12, р. 95, 
Appendix IL) Plain paper. Реп and ink [deliberately advised v ен 
making the task more difficult. Most American adapters and most Елді 
teachers prefer pencil]. В 

Procedure. **Y want you to copy this for me ?? (pointing to square). 
** Draw it here ? (handing pen and paper). [If encouragement is needed : 
“ What do you think this shape (picture) is? See if you can make one 
like it." Do not use the word “square” yourself. Allow left-handed 
children to use the left hand, if they prefer; but note the faot.] 


(2) See footnote to preceding test. 


31 


FIGURE 1 


Test 13. Copying а Square. 


Evaluation of Results. Binet’s Examples of Satisfactory and 


Unsatisjactoiy Reproductions. 


& % 
“ 


> Satisfactory. 


Unsatisfactory. 


OY 
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Evaluation. (See Figure 1.) Тһе drawing passes if it can be recognised 
as ap attempt at a square. It should have the four sides fairly distinct, the 
four angles roughly right angles, and should be moro like a square than а 
decided oblong, i.e., an oblong equivalent in shape to two juxtaposed squares. 
If one side is twice the other, if the lines cross considerably at the corners 
or bend round without any angles, then the drawing fails. The size (usually 
reduced) does not matter. Permit only one attempt. [The test should take 
about one minute (Bobertag). Goddard apparently allows the child as many 
attempts as he wishes. I should only allow a second attempt if the child 
started afresh spontaneously before completing the first.] 


[Terman requires three attempts with pencil, and one out of three 
correct : and thus can note improvement or fatigue of attention, and auto- 
criticism as shown by the child’s own selection of a best attempt.] 


Note how far the defects of the attempt are due to difficulties with the 


instrument (nib, penholder, ink, etc.) rather than with the figure to be 
drawn. 


Note the child's power of self-criticism (“ Have you copied it correctly 2” 
“What is wrong ? ”). Excessive satisfaction with an unsuccessful repro- 
duction 18 significant. 

Observe whether the child looks at the copy only before he commences, er 
also after he has finished to compare it with his product, or repeatedly during 
the process of drawing. Observe also if he turns the paper round for, each 
successive line. 

In a detailed investigation, mark on the child’s copy, by the method 
shown in Figure 2: (i) the order, (ii) the direction of the lines, as they are 
drawn. According to age, teaching, and manual ability, children vary greatly 
in their procedure. The following features appear to characterise the better 
drawings and to indicate higher manual skill: (i) starting from the top 
left-hand corner rather than from any other corner (the latter, however, is 
rare) (Figure 2, a, b, and c); (ii) drawing both horizontals from left to 
right and both verticals from above downwards (Figure 2, a and b) ; and, қа а 
consequence, (Ш) commencing three or four lines discontinuously (2.6., starting 
from a point other than where the last line left off) (Figure 2, 5) WDR than 
continuously with the last (Figure 2, c and d); (iv) drawing all four lines 
continuously (Figure 2, c and d) rather than drawing the aran pan Son: 
tinuously and then starting а second continuous pair discontinuously with 
the first pair (Figure 2, a) ; (v) in continuous drawing, drawing in elockwise 
direction (starting with top horizontal) (Figuro 2, c) rather than counter- 
clockwise (starting with left-hand vertical) (Figure 2, d) ; (vi) where all lines or 
pairs of lines are drawn discontinuously, starting with the (left-hand) vertical 
(Figure 2, b) rather than with the (top) horizontal (Figure 2, a) (the former,’ 
however, appears late and may be due to teaching); in (v) and (vi) the 
differences are perhaps significant only in younger children: in either Caso 
the later method—though still characteristic of backward individuals ің 
commoner than the former among older children. Very rarely does д 
child start by drawing two opposite and parallel lines. 


14.—Repeating Syllables. 


(10 syllables) “© His name is Jack ; he’s such a naughty dog.” (For 
Procedure and Evaluation, see p. 28, Test 7, No. v.) 


— — ————— PN 
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15.—Giving Age. 
Procedure. ** How old are уоп??? 


i Evaluation. Child should give his age last birthday in years. [However 
certain the child appears, always, if possible, verify the response.] 

Note: children very often say “seven " when they mean “ getting on 
forseven." Hence, if the first answer seems wrong, ask specifically: “ How 
old were you last birthday ? " Parents occasionally give an infant entering 
school and a child about to leave school an age above the true one ; and 
dull children (except when about to leave) an age below the real one. The 
child’s answer should be accepted if it corresponds with what it has com- 
monly er recently been told. In such cases do not insist too rigidly that 
the chitd shall givo an age identical with tho age given by tho birth certificate 
or register. [Note extenuating circumstances—e.g., life in orphanage or 
neglected home where the child may have never heard his age, or celebrated 
his birthday.] 


16.—Distinguishing Morning and Afternoon. 


Procedure. “13 it morning or afternoon now ? ” (in the morning) ; or, 
“ Is it afternoon or morning now ? ”? (in the afternoon). 


Evaluation. Repeat the question, if there is any possibility of the child 
having merely echoed one of the words thoughtlessly. [The questions : 
“ Have you had your dinner yot?” “What will it be after tea?” . . . © just 
after you have had breakfast to-morrow morning 2” elieit answers of in- 
terest for comparison with the above.] 


17.—Naming Four Primary Colours. 


Materials. Four oblong pieces of paper, 2 x 6 em. (4 x12 in.), coloured 
bright (“saturated ”) red, yellow, blue, and green, and gummed beneath 
one another on a card. (See Figuro 13, p. 97, Appendix II.) 

Procedure. ** What colour is this ? ” pointing to each in turn. 

Evaluation. Мо error and no second attempts are allowed. Тһе test 
Should take about 6 secs. But the time-limit does not appear to be strictly 
enforced. (“ Scarlet " or “ pink ” is accepted for the red. If colour-blindnesg 
is suspected, test the child by requiring it to match shades of wool.) 

The order of difficulty appears to be: (i) Red, (ii) Green, (iii) Blue, 

- (iv) Yellow (undoubtedly hardest). 


. 18.—Repeating Numbers. 


Procedure. “© Listen, and say these numbers after me.” 
(For use only after failure in first set.) 
“86819 | "5749" “8526” 


Evaluation. One correct repetition out of three trials counts аз success 
(See p. 25, Test 2.) © 

[The repetition of four numbers is included by Binet in neith 
nor the 1911 scale. Most investigators have used it for practice 
embodied in the versions of Yerkes and Terman.] 


er the 1905 
3 and it ig 
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19.—Comparing Two Weights. 

Materials. Four small similar boxes (about 1:5 x 2-5 x 3:5 cm.) 
43 x 1 x 12 inches) weighing 3, 12, 6, and 15 grams. 

Procedure. ** You see these boxes"? (showing first the pair weighing 
З and 12 grams placed 5 or 6 em. apart) “ Which is the heavier P > [or 
“ heaviest "'].1 

If the child merely points, add without any gesture : “Таке them in 
your nands and weigh them." [А shy child may be encouraged by first 
asking: ‘ How сап you find out?” English children. respond better to 
the instruction “ Lift them ” or “ Feel them, and give me the heavy one.” 
But do not use this modification if strict comparability is required. Kuhlman 
and the Stanford Revision allow a demonstration: Binet and Yerkes, for 
the test proper, prohibit it. In any case, do not put them in his hands. If 
he mertly lifts one, or both together, do not correct him. If the child fails 
completely to understand, it is then interesting to put them successively 
into his hand, and ask “ Which is the heavier ?" Buv his response in this 
case does not count. 1f there is any suspicion that the first success may 
have been due to chance, repeat the experiment with another pair (6 and 15 
grams); and then with the first pair again. It would probably be advisable 
to make three trials in every case, although Binet does not enjoin this.] 


^ Evaluation. All three trials (except the first random guess) must 
apparently be correct ; if in any doubt, continue the repetitions. [Terman 


accepts two out of three.] -— Р 
Note if tho child fails to weigh them in his hand, until so instructed, or 
а row. 


if he merely arranges them in a pile or : . д 
Note tho child's procedure : mere inspection, shaking, listening, simul- 


taneous lifting, successive lifting, same hand, different hands, use of fingers, 
palm, back of hand, single movement, repeated movement up and down, 
Tho child’s spontaneous procedure is so distinctive that 


repeated trials, etc. i ‹ ә 
the help suggested above should not be given too readily. 


AGE VI. , à 
20.—Giving Number of Fingers. 


Procedure. “Ном many fingers have you on your right hand?” . . . 
* And how many on your left hand ? : ... * How many does that make 
on both hands together? ? If the child attempts to count, prevent him, 


saying: “ No, don’t count.” М 
Evaluation. Thoe replies must be made without stopping to count ; and 


all three questions? must be correctly answered. ‘Four... Four... 
Eight "—apparently exclusive of thumbs—may be accepted. 
Note automatisms, or sequence of numbers, e.g., “Five... Five... 


Five,” or “ Five... Five... Six.” 


21.—Counting Thirteen Pennies. 
Materials. 1s pennies placed haphazard. [See footnote (1) р. 29.1 
Procedure and Evaluation. (See Test 9 B., р. 29.) 


(3) See footnote to Test 10. Binet's formula is: “ Tell me which 18...” (Joc, cit., p. 196). Dr, Simon 


thinks * Give me . . .” is perhaps preferable." 
(*) So Binet states quite explicitly. Dr. Simon, however. 8878: “ Cette décomposition simplifie l'épreuve. 


Il faut, demander doublée : (How many fingers have you on both your hands together ? ).” 
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22.—Drawing Diamond from Сору. 


Materials. A diamond or rhombus, about 7 em. (23 inches) high, and 
4 ст. (13 inches) across, with sides 4 cm. long, drawn as before on а card. 
(See Figure 14, p. 99, Appendix IL) Paper, pen, and ink. 

Procedure. [ Now I want you to'] copy this for me? (pointing to 
diamond). “гам it here ” (handing pen and paper). 

Evaluation. (See Figure 3 for Binet's samples.) The drawing passes 
if it can be recognised as a diamond. Binet requires at least one pair of 
Opposite angles to be fairly equal, at least one pair of adjacent sides to be 
fairly equal, and the vertical diameter to be longer. Absolute parallelism 
of the opposite sides is not insisted upon. The pass-standard is thus con- 
siderably below what an uninstructed teacher would be apt to accept as a 
satisfactory reproduction. 

‚ Points analogous to those specified above (p. 32) as worthy of notice 
in the case of the square may be noted in the case of the diamond. The 
following features are common in the successful drawings, but their diagnostic 
significance is small, as they are frequently found also in the unsuccessful 
drawings : (i) Drawing the upper left-hand line first, as Figure 4 (a) and (5) 
(other methods are rare); (ii) starting from the top corner rather than from 
left-hand corner as Figure 4 (b); (iii) drawing every line downward, as Figure 
4 (b); (iv) completely or incompletely discontinuous drawing, rather than 
completely continuous drawing (as Figure 4 (a): comparatively rare); (у) in- 
completely continuous drawing, proceeding clockwise, as Figure, 4 (а) 
(especially if starting from the left-hand corner) rather than counier-clock- 
wise ; (vi) drawing the side pairs continuously (the second pair commenced 
discontinuously), as Figure 4 (b), rather than the top two continuously and 
the bottom two continuously ; (vii) drawing а] lines discontinuously rather 
than drawing only one pair continuously (when only one pair is so drawn, it 
is usually the right-hand pair, drawn last); (viii) of those that aro drawn 
upward, the top-left is the commonest, as Figure 4 (а); the bottom right the 
next commonest ; such movements aro facilitated by twisting the paper а 
little clockwise. As a rule, one of the other lines is drawn upwards only 
when it is the last line in continuous drawing. 


23.— Transcription. 

Materials. **See little Paul?" written, with the two capitals as indi- 
cated, in a bold, copy-book handwriting on а card or sheet of paper. (Sec 
Figure 15, p. 101, Appendix II.) Paper, pen and ink. 

Р Procedure. ** Will you copy that for ше? > [Allow left-handed children 
to use the left hand, if they prefer; but note the fact.] 

Evaluation. The test is passed, if the copy is sufficiently legible to be 


read by в person who did not know what was to be written. Р 
Teachers should note that, despite appearances, it is & test neither of 


calligraphy nor of orthography. " 


.  24.—Naming Days of the Week. ` 
Procedure. **[Can you tell me] what are the days of the week ? ›› 
Evaluation. The days must be named in order, without error or hesita- 
tion, in 10 secs. Some children, beginning at “ Monday,” fail at first by 


C) It is usually convenient to ask for the copy of the diamond immediacely after the square has been 
drawn; and some such little circumlocution makes the transition from test to test a little less Bustere, pr 


Simon, however. writes: “ Draw this here, please—ne suffit-il pas?" And many teachers. аз по 
prefer throughout the brief curt command, г ted above, 
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FIGURE 8. 


Test 22. Copying а Diamond. 


Binet's Examples of Satisfactory and Unsatisfactory Reproductions. 


Satisfactory. 


о OX 


Unsatisfactory. 
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Б: : Test 22. Copying a Diamond. 


rder and Direction in which the Lines are Drawn.! 


А ~ (а). Scheme to illustrate the (5). Commonest method among 
commonest type and method tho older or brighter children. 
among the younger or duller 
children. 4 


g m ЦД . 
С бу My results difer somewhat from those of Mr. Winch's (Chita Studi VIE. Мо. 0, p. 108, where also 
Figs. 1 nnd 2 are, apparently by a printer's error, identical), But Mr. Wlnch's copy appears to have been a 
_ Square, not, as Binet/s а rhombus. In figure (a) above 16 will be noted that the method tends to result 
© in a rough square, and, since the vertical diameter is not longer than the horizontal, fall, — — 
Р - 4. ә 
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forgetting ' Sunday ” at the end ; [allow correction, if 10 secs. has not expired]. 
Backward children often succeed eventually with encouragement, but not 
within the time-limit. Such successes should not count as satisfactory. 

e Тһе order for ease of remembrance, judged by average infrequency of. 
Saturday, (iv) Wednesday, (v) Sunday, (vi) Friday, (vii) Thursday (by far 
the most frequently omitted). 

[Terman asks also “ What day comes before . . . Tuesday ?” etc., and 
requires two such questions to be correctly answered. А common and yet 
more useful type of question is: “ What is the day after to-morrow ?"' 
* What was the day before yesterday ? " But application is always harder 


than mechanical repetition.] PRA A è : 
Note especially what may be termed circular automatism (recom- 


mencing, when the series has been completely enumerated). 


25.—Naming the Four Commonest Coins. 


Materials. Four common coins, 3d., 6d., 1d., 15.,! placed heads upper- 
most in this order in a row upon the table. The coins should be but little 
worn ; the copper pieces should not be new. [It will generally be convenient 
to combino Test 43 with the present test by using all the nine commoner 
coins.] | 
Procedure. Ask ** What is this?’ pointing to each of the coins in 
succession. Neither examiner nor child should handle them or turn them 
over. (If the child replies “ money," ask: ' Yes; but what do we call this 
particular piece ?”) 

Evaluation. All four should be named correctly to pass Test 25. No 
error whatever is allowed. — . 

[Terman requires only three out of four to be correctly named.] А 

Note any special circumstance (a) facilitating or (b) impeding а satis- 
factory performance in this and other money tests, ¢.g., (a) selling papers, (b) 
institution life. 

26.—Reconstructing Divided Oblong Card. 

Materials. ‘Two cards the size of a lady's visiting card (about 6 em. x 
9 ст., or 2} x 34 inches), one intact, the other divided along one diagonal 
into two equal triangles. Place the triangles so that the longest sides (hypo- 
tenuses) are at right angles,* but do not face towards each other. (Зее 
Figure 5.) , т. *. ta" "* РЧ 

[Before cutting the card, black one side. This does not appear to alter 
the difficulty of the test; е 

Procedure. “ Опе of my car 4 Кто; 1 у‹ $ 
pieces together again to make a whole one like this ? (pointing to the 


intact one). Е ` 


but prevents turning over.*] Г 


g ГӘ. « D El 
? п t is the 5-franc piece, not the 1 franc; but with English 
* hest of the coins mentioned by Bine 4 th АША 
вышый аа өз would hardly be included among “les 4 pièces de monnaie usuelles.” Dr. Simon 
would эге with the substitution of the shilling, If experience showed that it kept the test nearer to the 
original age-assignment, as, of course, it does. = + : "4 а? - .. 
(9) Binet and Simon (tr. Town), Method of Measuring Development of Intelligence, p. 25 (1911 scale). 
(©) Binet and Simon (tr. Kite), Derelopment of Intelligence, р. 199 (1908 вса1е). The latter instruction 


rules out Melville's position; tbe former rules out Terman г 
(first) position (both of which are harder and necessitate turning over). 

(9 In Dr. Simon's procedure 1 understand 
being a deeper grey. " - , 


“ .. * . 
т B 


omission, appears to be approximately: (i) Monday, (ii) Tuesday, (ii) | 


ds has been eut in two ; сап you put the 


з 


"в (which is easier) and Saffiotti’s and. Winch's E 


that there is an actual difference of tint on the two sides, one ` 
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If the child merely looks at the cards without touching them, say: 
“ Move them about and see if you can fit them together " ; and, if necessary, 
place one in his hand. 

See that the child does not turn one triangle over. If the child makes 
& wrong combination and appeals for judgment, give no opinion. Remain 
silent; or say merely, “ What do you think ?" [Drummond and Melville 
allow the irregular shape obtained by putting diagonals together, with one 


` card turned over. This is surely, in Dr. Simon's phrase, trops indulgents.) 


Evaluation. [Allow 3 min., Bobertag.| A child sometimes sits contem- 
plating a wrong combination ; and it is difficult to know whether this repre- 


- sents his final attempt. In this case do not judge it too hastily, but ask : 


“Is that right 271 

[Terman requires two successes out of three trials—somewhat conven- 
tionally defined.] Note the child’s procedure, which is usually far more 
significant than the mere fact of failure or success, e.g., a single combination 
alone attempted, the same combination repeated, systematic investigation 
of many combinations, uncritical acceptance of impossible combinations, 
superposition or juxtaposition of intact сага. 


21.—Defining Concrete Terms. 
Procedure. “t What is...» 


(i)... “а horse?” 
(5)... “а chair?” 
(Ш)... “а mother? > [McIntyre and Rogers, “ всһоо1” ; Bobertag 
“ soldier 71. 
(v)... “a table? [Bobertag, “doll”; Yerkes, “ baby ”]. 
(У)... “а fork?” [Yerkes, “spoon ”1. ” 


[For age У. Terman substitutes “doll ” for “mother " and adds (vi) 
"pencil" ; and for age VIII. uses (i) balloon, (ii) tiger, (iii) football, (iv) 
Soldier, or, if any is unfamiliar, automobile, battleship, potato, store. А 
word used with success by many school medical officers in England is 
“ kitten " or “ cat."'] 


Binot's order is (i) fork, (ii) table, (iii) chair, (iv) horse, (v) mother. 
But “fork” is a most difficult. word to begin with ; and it is better to place 
“ chair ” before “ table,” else the child may think first of the multiplication 
table.* [If a child uses “thing” or “something ” for **horse"' or “ chair, 
then, “ mother," or perhaps “ horse " (if not already given), Aponia follow, 
otherwise even a bright child having given “thing” for “ chair, ‚ “tablo,” 
and “fork” without correction, is apt from sheer inertia to offer thing” as 
the genus of “ horse."'] Тһе bəst order, therefore, appears ^to be as above. 
But even so, а bright boy may reply for both “chair” and M with 
the automatism “it has got legs." If so, proceed at once to “fork”, 

The instructions may be repeated; but use no other form of words. 
[A child is often at first silent in this test. Urge him by saying: “ You 
have seen a horse, haven't you 2” “ You know what а chair is ? (Bewaro 
of saying “ What is а chair like ? ” or “for ?” ‘ What does a horse do ? ”) 
Give the child а minute to reply.—Melville.] 


C) Or better, says Dr. Simon: 4% Са y est?" avec le sens de: ‘avez-vous Ппі?'” But“ Have you 
finished ? " or its equivalents in English often provokes a hesitant child to вау *' Yes" impulsively, just аз 
perhaps *' Is that right ? ” conveys the opposite suggestion. 

C) Dr. Simon agrees: * L'ordre que nous indiquions n'avait rien d'impératif. L'ordre proposé est en 
effet meilleur,” " * 


x 
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FIGURE 5. 


Test 26. Divided Card. 


Position of Intact and Divided Cards as shown to the child. —— 
" d ' ү! я з, 


(з) This arrangement appears to be that adopted by Dr. Simon. Butbefore one of our number attended 

ШЕ classes, we interpreted Binet's description to mean (as Mr. Winch also interpreted 1t) that "the two 

а (the edges to be joined) should be far away from each other as possible" (Child Study, Vol. УП, 

is SA Pad though still remaining (contrary to Mr. Winch’s interpretation) at right angles. This resulted 

RB armen which would be given by interchanging the zm or bottamy triangles ая aboveshown.» The 

Bue ees rs Càrlier results may possibly have made the test appear a little harder than it should, 
ind no clear evidence of this. 


E 
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Evaluation of Replies. The charactor of three replies out of five deter- 
mines the value of the test. 


The following are the commoner types of definition. Note “U?” or 


“С,” according as child defines (А) in terms of Use, or (B) in terms superior ` 


to Use, e.g., in terms of Class. 


А. Use includes either (1) Action, i.e., Functional Use ; or (2) Purpose, 
2.е., Use for Us, and denotes a mental level of age VI., e.g. :— 


(а) “it runs, draws а cart” (= A.1); "it is to pull our things 
along ” ( = A. 9). 

(b) "she minds the babies.” 

(c) “ something to have your dinner оп”; “ where the plates are 
put"; "something you eat with” (relative pronoun 
omitted). Б 

(d) “ what you eat with” ; “you have it for & meal." 


The order of difficulty for Use (treating terms superior to use as 
including knowledge of U: 


pes se) is: (i) chair, (ii) table, (iii) horse, (iv) mother, 
v) tork, 


B. Terms superior to Use include either (1) Class or Genus (with or with- 
out “ Differentia ”), or (2) Description (including colour, shape, size, structure, 
Substance, etc.) ; and are taken to denote а mental level of age X., e.g. :— 


(a) “ап animal." ' ь *. food 

(b) “а thing to sit on”; "something that you pick up your on 
with." (“Thing” and “something,” however, are по 
accepted for “ horse" or “ mother.” ) . : 

(c) “а lady " (“a woman ” is less common among poor children ; 
“а parent ” at this age rarer still). 

(d) “one who cooks our dinners." 

(e) “ got four legs " ; ‘it’s silver." қ ii 

(Л) “а piece of wood” ; “part of the furniture. j УМ 

(9) “ап instrument to eat with ” ; “ап article to sit on. 


Тһе order of difficulty for Class (or other terms superior to use) із: (i) 
horse, (ii) table, (iii) mother, (iv) chair, (v) fork. E , 

fhe variations in the age-assignments of definition superior to uso 
depend largely on the inclusion of such replies as В (0), (4), (e), and (f), 
under A rather than under B. y 

Tt will be seen that the distinction between A (c) and B (b) із somewhat 
arbitrary ; but it seems to correspond with the spirit of Binet's examples, 
and with a genuine difference in mental level. Saffiotti appears to exclude 
description from definition “ superior to use”; and many older defectives 
below the level of age X. are prone to describe. M 

Yerkes omits “ mother"; and gives 1 point for definition by use and 
2 for definition superior to uso. = : 

[Many classifications of children's definitions have been attempted. For 
example, McIntyre and Rogers discriminate the following types : (1) Purely, 
Functional; (2) Prelogical Classification, with Function ; (3) Pure Descrip- 
tion ; (4) Prelogical Classification, with Description ; (5) (Puro) Classification, 
Logical, but with no Specification ; (6) Logical Definition (Logical Class, 
specified by adding Description and Functions). No simple division pre- 
cisely corresponds with в difference of intellect. Logical relevance and com- 
plexity are perhaps most significant.] 


©) Dr. Simon also accepts it, 
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Emotional attitudes are often conspicuous in this test—older children 
are sometimes amused, sometimes confused, by being asked so simple & 
question as ** What is а chair ?”; while ‘‘ What is a mother 7” often arouses 


emotional embarrassment. 


28.—Repeating Numbers. 
Procedure. ‘ Listen, and say these numbers after me." 
(For use only after failure in first set.) 
“599477 | "63852" "97318" 
Evaluation. One correct repetition out of three trials counts as success. 
(See p. 25, Test 2.) i 


29.—Describing Pictures : Mere Description (D.) 


Procedure. (See p. 27, Test 6 B.) 
Evaluation. The child should use phrases indicating actions and 
characteristics. E.g., #* 


(i) “ They're pulling а cart.” 
(i) “А man and а woman sitting on a seat." “ An old man asleep." 


(iii) “А man standing on a bed and trying to look out of the window." 
“А man looking at himself in the glass.” Р 


^ : 30.—Repeating Syllables. . 
(16 syllables) ** We are going for a walk ; wil you give me that pretty 


bonnet ? ?? 
Procedure апа Evaluation. (See p. 28, Test 7, viii.) 


31.—Distinguishing Right and Left. 


Procedure. (1) Show me your right hand”. . . (2) ** Show me your 


left ear." 
Evaluation. 
of help. Hesitatio: 


The child must perform both correctly without any kind 
п and self-correction (without any hint) are allowed ; if 
by в slip the child shows his left hand or right ear, the experimenter waits 
a moment for в spontaneous correction, which is allowed to pass, but his 
manner of waiting should not suggest that the first action was wrong. If 
the correction is itself incorrect, the child fails. 

[Terman adds: (3) * Show me your right eye" ; and requires three 
correct answers out of three, or five out of six. Dr. Lewis suggests left leg.] 

Note uncertainty or confusion, as distinct from ignorance; and any 
cue or clue (hand used for writing, hand marked by scar, etc.). If the child 
fails in right and left, can it distinguish up and down, a distinction that is 
usually far easier ? 


Note left-handed children, ; 
other children told that their right hand is the one they write with. 


who sometimes are confused by hearing 


~ ` АСЕ УП. 


32.—Recognising Missing Features. 
Materials. Binet's four pictures of faces without mouth, nose, eye, 


and of a body without arms. See Figure 16, (a), (b), (c), and (d), pp. 103-9, 
Appendix II. (in the view of Bobertag and others the eyebrow should be 
erased in the third picture). [Saffiotti adds а table with one of the distant 


legs omitted.] 
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Procedure.! ** Look at this [man's] face. [Can you] tell me what has 
been left out Р ° Апа, for the others: ‘* What has been left out here ? 2? 
[or “іп this drawing ?"]. [The American translation—“ lacking " or 
“ missing "—is often unintelligible to English children. Begin with the face 
without the mouth ; proceed with eye, noso, leaving arms until last.] 

If the child says “her body," the examiner may reply: “ No, in the 
Jace” (emphasising the last word); (ог, “ Оһ, I was only trying to draw her 
face. What must I put in to finish the drawing of her face?” . . . “ What 
have 1 forgotten in drawing her face ?” or pass to the figure without arms, 
and then return to the faces. Similarly, an additional attempt is suggested 
if the child (with some accuracy) observes: ‘‘She’s got no teeth,” “ He's 
bald."] Otherwise no second attempts should be allowed with the same 
picture. 

[Terman begins: “ There is something wrong with this face. It is not 
all there," etc.; and allows help with the first pioture—'' See, the eye is 
gone "—if necessary. Melville repeats “ What else ? ” until the child finds 
the correct reply, giving him five chances in all. 

Answers thus obtained, however, should not be counted for strict com- 
parability. Dr. Simon expressly states that, having already drawn attention 
to the part intended to be depicted by the word “face,” which may be 
repeated and emphasised, the examiner should receive the reiterated reply 
“ body and arms” аз a failure. 2] 

Evaluation. Three correct answers with the four pictures are required. 
[For the last picture "hand(s)" or “ бпрөг(в)” may be taken as correct 
(Melville). The whole should be done in 20 to 25 secs. (Bobertag).] 

The average order of difficulty is : (i) arms, (ii) mouth, (iii) eye, (iv) nose. 
But to commence with missing arms would suggest body and arms for the 
rest. 

Note references to what а profile drawing cannot show: “her other 
ear," etc. 


33.—Adding Three Pennies and Three Halfpennies. 


Materials. Three pennies and three halfpennies, set out separately, but 
not in & row, nor all the pennies entirely apart from all the halfpennies. 
[Since an entirely haphazard order, such as Binet and Simon imply, шау 
occasionally favour some children e.g., when two halfpennies fall side by 
side, I arrange the coins alternately and place them at the six corners of an 
imaginary hexagon.] 

[As they have neither half-cent nor two-cent pieces, American investi- 
gators, copying Goddard, are forced to use stamps. Some examiners, even 
in this country, follow them. But, to English children, as to French, the 
Stamp is far less familiar than the corresponding зот.] 

Procedure. “© Count this money for ше; and tell me how much there 
is altogether." > 

[Winch asks : “ Suppose we had all halfpennies, how many would there 
be?" ‘This elicits the same number as the French ; but is undoubtedly 
harder ; and, therefore, seems less strictly analogous. To use shillings and 


(2) The wording in instruction for this test has proved unusually difficult to standardise. Dr. Simon'e 
comments on the present form are ** * Man's (face) * et ‘can you tell" semblent inutile? * Left out ' parait 
trop précise; toute fois c'est peu de chose’; et ‘I was only trying . . .' semble excessit," Simply to repeat, 
“. . . in this face” is his suggestion. 

(*) І tear, however that I have on this last point been a little lees rigid than Dr. Simon would haye 


Wished: Hence, the present grading of the test may perhaps represent it as a little easier, than It actually 
should be, 
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florins would serve the same end better, if the child knew the florin was 


equivalent to two shillings.] 
Evaluation. No error and no repetition of the instructions is allowed. 


[Melville allows telling the child to “ point to each and say how much it is 
This, however, usually evokes the answer "six."] The test 


altogether.” 
Binet adds: ''It is useless to wait 


should be done in 8 to 10 secs. 


15 seconds." 
Note the child's method of “ counting " (ask, if necessary, “ How do 


you get that answer ? ") Does he, for exemple, begin with pennies or half- 
pennies, counting by pennies or by halfpennies either adding by twos for 
the pennies, or merely counting twice to each one, or simply counting the 


six coins ? Е 
Note outdoor activities bearing on this test (selling papers, “ running 


errands,” etc.). 


34.—Stating Differences between Concrete Objects. 


Procedure. ** You know what a butterfly is, don’t you? . . . And you 
know what а fly is? . . . They are not the same, are they? . . . In what 
way are they not the ваше?” [** What is the difference between а fly and 
а butterfly ??' If the child hesitates, айа: “ They are different, are they 
not? Well, do you think you can tell me what the difference is ? ”] 1 

Most investigators translate Binet’s word (‘‘pareil’’) quite literally 
(“adike "). The awkwardness of such a phrase, however, seems to puzzle 
some children ; I have not found any child troubled by the use of “same " 
for "similar." To ask: “ How can you tell ‘glass’ from ‘wood ' ? " will 
sometimes precipitate a reply, but the answer should not count, if otherwise 
unobtainable. (Even if the child says he does not know the objects, ask 
for the differences nevertheless. Encouragement is particularly necessary 


in this test.) 
The following words are suggested by Binet ; and the differences between 


them should be demanded in order :— 


(i) fly, butterfly ; 
(ii) wood, glass ; 
(iii) paper, cardboard. 


[So much depends upon the child’s familiarity with the particular objects 
that, for a genuine test, more objects are desirable: e.g., horse, donkey ; 
tram, bus; apple, orange, etc. Winch uses: (i) milk, water; (ii) wood, iron ; 
(Ші) cow, sheep. Terman uses'for (Ш) stone, egg. Yerkes uses apple, 
banana for (i); апа paper, cloth for (iii).] 

Evaluation. Two out of three statements must be correct. Any true 
difference, though trivial, will pass. But if the child repeats the same differ- 
ence, e.g., “it is larger," it is insufficient. [Note the sterootypy, and ask : 
"In what other way are they not the samo ?"] Often a child takes a 
minute for one reply; but if he takes longer than two minutes for all he 
fails. [Allow 20 secs. each (Goddard, Whipple), But this is plainly too 
brief to bes comparable with Binet’s recommendations.] However, as 
Dr. Simon observes, in this test le temps est peu important. 


[Yerkes allots two points for each reply.] 
The order of difficulty is as above, except where children are unfamiliar 


with butterflies. 


STS ------------:--:----------------- 


0) Dr. Simon expressly does not authorise these suggestions. 
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35.— Writing from Dictation. 
Materials. Pen, ink, paper. 
Procedure. ** Will you write this down for me on this piece of paper ? 
‘The pretty little girls." ^ 


[Apparently the phrase is to be uttered as а whole, and not dictated 
word by word; but it may be repeated.] 


Evaluation. 'The words must he Separate and sufficiently legible (and 
presumably the spelling sufficiently accurate) for the words to be read by 
a person who did not know what had been dictated. 


AGE VIII. 
36.—Reading and Reproduction. 


Materials. А translation of Binet's passage, printed or typed in three 
paragraphs, with English place-names and money values substituted for the 
French. (See Figure 17, p. 111, Appendix IL.) My translation is somewhat 
easier than the American versions. These often translate French words of 
Latin origin by English words from the same roots. The latter are far less 
familiar to English children than the former are to French.* Even with 
this simplification some of the words are unusually difficult for children of 
the age for which it was intended. 

Procedure, ‘ [Will you] read this for me [please]??? Two s 
after the reading is finished, remove tho passage, and вау: “Tell me wha 
you have been reading about.” А 

[Many investigators read the possage to the child, if ho cannot read it 
fairly well himself. Binet, however, says: “If the child cannot read Ае 
more difficult words? of the test . . . interrupt the exercise and consider 
the test not passed.” 3 Rigidly interpreted, this seems to mean that & 
complete failure to read, even incorrectly, more than one word results in 
failure. But very few children, who succeed in reading the words with 
absolute correctness, fail in recalling more than two facts. Hence, в, little 
leniency in the mechanical part of the reading seoms advisable, particu- 
larly in the rendering of “ 150.000," “© 5th,” and perhaps “ September. 
Dr. Simon agrees: peu importe sa manière de lire.) 

Binet deliberately sets no time-limit, as speed depends upon school 
practice. He gives in round figures, roughly corresponding with those 
found in my own experiments with the translated version, the following 
average times for reading the French (53 words) :— 


At 8years .. az .. 45 secs. 
At 9 years ig e» .. 40 sees. 
At 10 years Ln avs .. 30 sees. 
At 11 years за 24 -. 25 secs. , 


No child, he 2dds, can recall six items unless he can read the passage in 
one minute аф most. . 2 

Evaluation. Each correct phrase or word as indicated below consti- 
tutes one item. Record their number, and if possible the whole zeproduetion 
verbatim. If a child invents statements that have not been read, these 


(1) The words used, says Dr. Simon, should be those current in ordinary speech. " 

(*) Development of Intelligence (Miss Kite's translation), p. 212. Binet's words are "les mots anseg 
difficiles,”* 

(°) Dr. Simon seems в little less severe. If the difficulty of the words makes the child forget the thread 
Of the Ideas, tant різ nour tui. But apparently if he can still reproduce the required number of items correctly, 
he passes, He is, however, not to be assisted in the reading. 
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should be noted in the detailed record. Inaccuracy in the reading itself does 
not count against the child. 


A. Recalls two items. (Age VIII.) 

B. Recalls six items. (Age IX.) 

Тһе following arrangement of the passage indicates which words or 
phrases count in the marking as unitary items. The total number of items 
is twenty.! Words or phrases in parenthesis are, more or less, repetitions 
of preceding portions ; and are, therefore, not to be counted again. 


THREE | HOUSES | ON FIRE. | 
Томрох, | September | &th. | 


А big | (fire) last night | burnt down or destroyed (three 
houses) | in the middle of the city. | 

Seventeen families | now have no homes. | (The loss is more 
than) 150,000 pounds. | 

A young barber|, who saved |a baby | in its cradle|, was 
badly! hurt | about the hands. | 


^ 


37.—Answering Easy Questions. hi 


Procedure. ** Tell me this ” : 


(i) [Suppose you have to go somewhere by train]: what must you do 
if you miss the trainP? ... қ 


(ii) * What ought you to do, И you broke something that belonged to 
somebody else ? ?? 


(iii) “Ш one of the other boys (girls) hit you by accident, without 
meaning to, what should you do then ?? . . . 


If no answer is given, repeat the question as usual, not sternly, but pleasantly 
prefixing: “ Did you catch what I said ?” Do not vary the wording. 

I have adopted the above form (“ suppose you . . .," “if you. . ."") 
for the more usual and more literal version (4 when you . . ."), because so 
many children do not in the latter case grasp that the examiner is putting 
an imaginary case; the French (“quand on," not ' quand Фи”) implies 
this. The phrase “when one . . .," used by some translators, seems quite 
out of the question in addressing little children.? Тһе preliminary clause 
adopted in the first question ("suppose . . .") makes the question fairer 
for those who by some accident have never been in a train; and renders 
certain inadmissible replies, which otherwise would in actual Ше be correct 
(e.g., “ take а "bus ” or “ tram ”), rare among intelligent children, and their 


conventional rejection more legitimate. On the other hand, it slightly 


emphasises the personal note of the English “you”; and, in making the 
question a trifle less general, makes it perhaps 2 trifle more easy. 

I have rearranged the questions in order of increasing difficulty. Such 
rearrangements are desirable, not only upon general principles, but also to 
economise time ; if the child fails utterly over the first, the busy examiner 
will not ask the remainder. since such а child is not likely to answer both of 


the harder questions. 


() Binet does not reckon the number of the month ав а separate item, snd accordingly obtains а 


maximum of only" nineteen, 
(*) “И we” is а fairer rendering, and more natural in the first question. 
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Evaluation. Two out of three inust be answered satisfactorily. 

(i) Satisfactory Answers.—[By convention, must always imply waiting 
for the next train.] E.g., “ Wait for another.” “Take the 
next." [''Take a taxi.’’] 

Unsatisfactory Answers.—'* Run after it.” * Try not to miss it." 
“Go home again." |. [Terman accepts the last for isolated locali- 
ties with but one or two trains a day.] 


(ii) Satisfactory Answers.--Imply either restitution, apology, or con- 
fession. [Terman rejects confession without apology. Binet, 
however, expressly accepts the reply ‘““acknowledge it."] E.g.. 
“Рау for И." “Own up” ©“ Buy another." ‘ Ask to be 
forgiven.” “ Say I was sorry." [‘ Tell mother " is acceptable 
only if the boy assumes the article belonged to his mother.] 

Unsatisfactory Answers.—'* I should огу.” “Mend it." “нав” 


(іі) Satisfactory Answers.—[Imply either ignoring or excusing the act.] 
E.g., “По nothing." * Forgive him." “Tell him to be more 
careful.” 


Unsatisfactory Answers.— Tell teacher.” “ Hit him back.” 


Binet gives a much fuller list of questions in his 1905 version ; and 
appends a more complex method of evaluation. (See 1905 scale, transl. Kite, 
p. 124, et seq.) 

The average order of ease is as above, the first being, according to my 
figures, more suitable for age УП. [For age VIII. Terman includes поё. (ii), 
(iii), and по. (i) from Test 50; and requires two out of three to be correctly 
answered. No. (i) from the present test he assigns to age VI. Yerkes omits 
(11) and allots 2 points to each reply.] 


38.— Counting Backwards, 20—1. р 

Procedure. “ You сап count, can't you—1, 2, 3, and so on ? Now, do 
you think you could count backwards? Start at 20 and go on until you 
Teach 1.9 If the child does not understand, ** Count like this : 20, 19, 18, 
proceed no further, d ж 

[Dr. Simon asks the weaker children to count forward first. Yerkes 
Suggests that the experimenter always count from 25 to 21, and then pause 
for the examinee to continue. ] 

Evaluation. One uncorrected error (either of omission or inversion) is 
permitted. Binet allows only 20 весв.,! proceeds in the instructions only 
to 19, and implies vounting to 0. But Dr. Simon writes definitely that the 
omission of zero is not ап error. [Yerkes allows 30 secs.; Terman 40 secs, ; 

- both, with Goddard, Bobertag, and others, accept counting to 1. He gives 
* points if the child can count from 20, 3 from 15, 2 from 10, 1 from 5. 
Bobertag and Terman would not be “ pedantic about the time-limit ” in this 


test.] The child who thinks out the numbers by counting up from 1 each | 


time айх. ^ 
Note especially if a child, after perhaps counting backwards for two or 
three numbers, loses the “ guiding idea,” and starts counting forward. ы 
Note also if the child has been specifically taught this exercise in school, 


39.—Giving Full Date. 
Procedure. ** What is the date to-day ? " If the word ©“ date ” is not 
understood, ask in detail: << What day of the week is it to-day Р?» < 
month is it?" ©© What number: of the month ? ” “And what year 2 >» 


D 


el 
() In practice, apparently, half a minute or more was often allowed, 
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[These supplementary questions make the test somewhat easier; but, 
though not expressly suggested by Binet, seem to have been adopted by 


most examiners in actual practice.] 


қ Evaluation. All four items must be correctly given; but an error of 
three days either way is allowable for the day of the month (unless that 
involves an error in naming the month). [Presumably, if the child remembers 
mechanically that it is "the fourth month," but cannot explain that this 
month is April, he fails.] 

Note, for this test especially, any influence of school instruction ; also 
clues peculiar to specific dates (e.g., the child's own birthday, or some other 


anniversary). 
The average order of ease 


(iv) day of month. 
[An applied problem, curiously difficult even for supernormals, is: 


| * What is the year now ? . . . How old are you ?... Then, іп what year 


г 
were you born ?”1 


ds: (i) day of week, (ii) month, (Ш) year, 


- 40.—Giving Change. 


Materials. All the commoner current coins (}d., 34., 1d., 6d., 25., 2s. 6d., 
105. £1 and 15., and, in addition, the three pennies and three halfpennies. 
The five boxes used for the weights. 

p Тһе shilling is kept by the experimenter to pay for the box. The rest, 
with the boxes, is placed near the child. Apparently it should be impossible 
to give the correct change in pennies and halipennies alone, t.e., in copper 
without silver,! although. the money actually mentioned by Binet would 

| allow it.* 


Procedure. “ Now, shall we play at shop for a change? You shall be 

the shopkeeper. Here are some boxes for you to sell : and here is your cash. 

See how rich you are. Now will you sell me one of your boxes? How 

much are they each? Twopence, shall we say? Well, here is the money. 

Can you give me the right change, please? ° (The experimenter holds out 

his hand for the money. Note, however, that he should not inform the child 

what coin he is offering him. The long explanation is Binet’s. For rapid 

| work it is perhaps unnecessary. But it makes a pleasant relief to a tedious 
series of short injunctions, such as may have been given for preceding tests.) 


Evaluation. Тһе ohild must actually hand over the right amount 
* (sixpence and fourpence in pennies or in pennies and halfpennies) ; merely 
stating it correctly as “ ёопрепсе ” does not count. 
[Terman gives three verbal problems without coins (4с. out of 10с., 
12 с. out of 15c., and 4 c. out оѓ 25 c.) ; and requires two correct answers 
out of three.] 
Note the child’s mental and practical procedure; ana out-of-school 
activities that may have helped him. 


C) Cf, Bulletin? (tr. Town), Method of Measuring Development, р. 39. and 1908 scale (tr. Kite), Develop- 


ment of Intelligence, р. 219. 
In Dr. Simon's procedure, if I am correctly informed, there is usually a sou missing, when the child tries 


{ to make up the money in copper only. But a rigid uniformity docs not seem to have been felt so necessary 
with the French coins, Among the translations of this test there are countless variations in materials and 
Й instructions. (See above, p. б.) 
©) Cf. Town, Пс. cit. p. 38. Kite, p. 218: (the ** sixty-five centimes " appears by oversight to include 

the fifteen in copper previously mentioned. * Further apart *' seems a mistranslation for * de plus"), 


`1908 nor 1911 scale. Most 
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41.—Repeating Numbers. 
Procedure. “ Listen, and say these numbers after me.” 
(For use only after failure in first set.) 
“250364? | “853916” ¥471582" 
Evaluation. One correct re 
(See p. 25, Test 2.) 
. [The repetition of six 


petition out of three trials counts as success. 


numbers was included by Binet in neither the 
investigators havo used it for practice ; and it 
is definitely embodied in the versions of Goddard, Yerkes, and Terman.] 


AGE IX. 
42.— Naming Months. 
Procedure. [Gan you] tell me all the months of the year??? [If tho 


> 


saying, “January”; and Dr. Simon is disposed to agree with them.] 
Evaluation. Binet allows 15 secs. and one error. [Terman requires, 

in addition, two out of three “ check-questions,” or applied problems, to be 

answered correctly, e.g., “ What month comes before April?” . . . ‘ before 


Average order of easo is: January, February, December, March, 
November, April, July, May, September, June, October, August—the Желі 
five being those most often omitted. 4 


43.—Naming Nine Common Coins. 


Materials. Nine coins, all placed in a row on the table with the heads 
upwards : similar coins should not be adjacent, and tho commoner coins 
of any one metal Should not be named first. 

[Order upon table : 4d., 2s., 10s., 6d., dd., 2s. 6d., 1а., 1s., £1.]. 

While current One Pound and Ten Shilling notes must be allowed. | 

Procedure. Ask: ** What is this P? pointing to each in succession. 
Neither examiner nor child should handle them or turn them over. 

Evaluation. АП nine should be named correctly in 40 secs. ЇЇ an 
error is attributable to passing confusion, Binet allows a second trial of the 
whole series after a few minutes. [An interesting variant is to ask the child 
to pick out certain coins by name. In cases of confusion, Melville asks 
certain catch-questions : ©“ Have you ever seen a 1-dollar bill ?” (or other 
notes or coins which do not exist) ] А 

Average order of ease is: 1d., 4d., 14.; 1s., 6d., £1, 10s., 2s. Gd., 2s., 3d., 
5s., 4s.). [The busy examiner will observe that failure or success depends 
chiefly upon the Погт, and occasionally, if this is not confused with the half- 
crown, upon the half-sovereign. It is unwise, however,.to put the florin the 
first of all.] 4 ” 


" 44.—Reading and Reproduction. 
е Recalls Six Items. | 
Procedure апа Evaluation. (See p. 46, Test 36 ВЛ 


45.—Defining Concrete Terms by Class or Description. 


Procedure and Evaluation. (See p. 40-3, Test 27, B.) a > 
The child's replies should be entered in full for subsequent reference 
in the detailed record. ы " D 4 | 
Р vet > 
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46.—Arranging Five Weights in Order. 


Materials. 5 boxes, identical in colour, shape, and size (about 1:5 х 
2-5 x 3.5 om, or х lj x 1 inches), and loaded with shot and cotton- 
wool or candle wax to weigh, without rattling, 3, 6, 9, 12, and 15 grams 
(approximately one, two, three, four, and five-tenths of an ounce, or, more 
exactly, 46, 93, 139, 185, and 231 grains). To assist checking the correctness 
of the arrangement, key letters, 6.0., B, I, N, E, T, rather than numbers or 
the true weights, may be written in order on the bottom of the boxes. 


Procedure. “ о you see these boxes? They all look the same. But 
they don’t weigh the same. Some are heavy and some are light. I want you 
to find the heaviest and put it here. Then find the one which is a little less 
heavy, and place it next; then the one which is still less heavy ; then the 
one which is lighter still ; and, last, the one which is lightest? here. (Point 
in each case to the appropriate place.) [Add, if the child fails through 
hesitation: “о you understand ? Here the heaviest, then the next 
heaviest, then a lighter one, and then a lighter one still, and the lightest of all, 
here—all in a row according to their weight." But do not record the result 
thus obtained as an unqualified success. Binet explicitly says: “ Some do 
not understand our instruction and remain motionless. So much the worse 
for them.” 2] : ш 

Allow three trials, if necessary, mixing the boxes in haphazard order 
again Before each fresh trial. 

Evaluation. Тһе arrangement must be absolutely correct in two out 
of three trials ; and the whole accomplished іп three minutes. 

Of special interest and perhaps of even greater diagnostic value is the 
subject’s procedure. Does he (a) fail to attack the test altogether, remain- 
piling up or playing with the boxes; (b) grasp the idea of 
ries by weight—arranging the boxes in a row haphazard ; 
(c) fail to grasp the idea of a descending series—picking out the lightest and 
heaviest, or heaviest only ; (4) fail to find an adequate method—picking 
out weights by absolute impression; (e) pair them all systematically ; 
(f) fail merely to distinguish the differences of weight—through haste or 
poor sensibility (for methods of diseriminating weights, seo above, Test 19, 
p. 35); (9) correct the arrangement of any individual weight as he goes 
on, or (A) verify tho arrangement of the whole series, when he has finished ? 
[The test seems improved if the differences in weight are more readily dis- 
tinguishable, and the task thus made purely a logical rather than partly ә, 
sensory one.] 

[Yerkes allows two trials ; and gives 2 points if all the weights аге 
correctly placed, and 1 if all but one are correctly placed.] 

. The average order of ease is: (i) 15 g., (ii) 3g., (ii) 6g., (iv) 12g., 
(v) 9 g.?—the fifteen-gram weight being nearly always correctly placed, and 
the nine-gram most frequently wrong. " 


^ 


ing motionless— 
series, but not se 


U 
** Your final indication, ‘lightest of ай” ” (my original phrase) " aids the child 


@) Dr. Simon writes: 
tle less heavy, and here one a little lesa heavy, and so оп.” Binet, 


too much”; and suggests “‘ here one a liti 
however, specifles thé final weight by the superlative. 


(2) 1908 scale, loc. cit., р. 221. 

(3) The ease of the midmost, and, next, of those adjacent to it, has been described as “ probably э general 
psychological law common to all series.” It is, of course, due simply to the fact that, for the heaviest or 
lightest, there is only one weight differing from it by only 3 Е „while for the other three there are two запа 
for the midmost only are there two differing from it by only 6g. The ease of 6 g., as contrasted with 12Е., 
agrees with Weber's iaws: that of 15 g./as contrasted with 3 E. contradicts it, but is probably due to asking 
specifically for the heaviest first. ^ Р 
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47.—Sentence Building with Three Words. 


Materials. Paper, pen, ink; and a card with “ London, river, money "'. 
written on it.! Е 

Procedure. ‘tI want you to make up a sentence for me with these three 
words in it—London, river, money." Hand the card to the subject, and 
repeat: “ London, river, money. Write a sentence containing those three 
Words. [Add, if tho child fails through hesitation : “ Just tell me some- 
thing with those three words in it." "This, however, which constitutes an 
explanation of the word * Sentence," is expressly disallowed by Binet.] 
Binet suggests reading the words Several times ; and insists that something 
be written, whether it satisfies the child himself or not. Outside London 
it is customary to employ the name of the nearest town that is on a river; 
but the change seems Scarcely necessary. [Most American investigators, 
following Goddard, conduct this test orally. Binet's written procedure 
handicaps many backward children who would otherwise pass.] 

[Yerkes emphasises that one sentence is desired. Terman explains ''sen- 
tence "—'' a sentence is made up of words which say something "—and uses 
(i) boy, ball, river ; (ii) work, money, men ; (iii) deserts, rivers, lakes ; and 
requires two out of three to be satisfactory.] 

Evaluation. Allow one minute “for finding tke sentence.” ‘Three 
quarters of it should be written within that time” (Binet). H 

А. One Idea or Sentence indicates a mental age of XI. ; e.g., “Тп the river 
8% London I found some money." ''In the mint which is near tho river ар 
London money is made." “The river is а source of much money to London. 
A set of sentences in which the thought is well co-ordinated into аш 
story or description passes, “ London is a big place. It has a river in it. Ап 
many people come there to make money." Binet cites stories of between thirty 
апа forty words. With an intelligent child the key-words occupy leading 
positions in the thought, which has clearly been suggested by them. т 

В. Two Distinct Ideas or Sentences indicate à mental age of X.; ala 
“ London has money and rivers." “There is a river in London; I sho 
like some money.” m 

C. Three Distinet Ideas or Sentences constitute a failure ; c.g. cee 
is a town; (and) there is a big river; (and) some people have mon e 
[The addition of “ in it ” to the last two clauses would constitute а асаа 

Enter 41,9 2 op өз» according to the number of sentences given ; 
and, in the detailed record, enter the sentences written and the time taken. 
At least three-quarters of the test should be written in a minute. 

‚ Binet (but not Terman) expressly accepts sentences of types А and B 
even when absurd ; 6.0.,“ London is a city of money by the rivers. In 
London there is money, which has a large river." They indicate, he observes 
weakness of judgment, but at the same time а mental ago of X. or XI. 
Complete omission of one or more words fails. 

Yerkes gives 4 points for one sentence, 2 for two sentences. № 

Note, in addition, (i) the definiteness of the statement, and (ii) xis 
logical intimacy of the associations formed, both with one another and wit 
the key-words— points which, according to certain investigators, are C» 
ticularly significant of intelligence.* [Rational, rather than grammatical, 

coherence should have been made the basis of évaluation.] 


J i Ly 
C) The last two words are not а precise translation of Binet’s words—forlune, ое the words 
selected by some translators—" fortune," ‘gutter "—do not conform to Dr. Simon UMS 
repeats for this test ; namely, that the English words should yield, as far as is possible withoui altering the 
general nature of the test, the original age-assignments. The card, I gather, is not always used, а * 
(*) For a detailed study of the test, see Meumann, “ Über eine Neue Methode der Intelligenz-Prüfung » 
Z. für Pád. Psych., 1912, p. 115, 


о 
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Binet states that this is one of the rare cases in which а child may 
succeed by having heard of the test from another child. Should there be 
any likelihood of this, ask at the outset: ‘‘ What do you think I have been 
asking the others to do with these words ? ” and, if necessary, substitute 


other words. 
48.—Drawing Two Designs from Memory. 

Materials. Binet’s two designs, drawn previously on а single card or 
sheet, kept out of sight until required. A pencil and plain paper. A watch 
showing seconds. (See Figure 18, p. 113, Appendix TE.) 

Procedure. “ There are two easy drawings on this card. I want you 
to look at them very carefully until I take them away ; and then try if you 
can draw them both from memory on this paper afterwards. You will only 
see them for a very few seconds. Now look at them Бог carefully first of all. 
Ready Р Now! The drawings are held steadily in front of the child, the 
truncated pyramid on the left, for exactly 10 secs. ; and then taken away and 
coneonled. “Мом try and draw them for me here." 

[The plain paper should be previously placed ready in front of the child 
so that he does not forget the designs while paper is found. The pencil 
should be held out to him with the left hand, as the drawing is turned over 
with the right. If the pencil is handy at the start, the child may disturb the 
test by mistakenly attempting to copy them in the middle of the exposure.] 

Evaluation. (See Figure 6 (a) and (5).) The whole of one and a half of the 

d with fair correctness. No second attempt is allowed. 


other must be reproduce: 
Neatness of drawing does not count. Тһе examiner must be careful not to 
interpret “fair exactness " more strictly for older than for younger children 


The standard accepted in the case of this test is thus far below what the 
uninstructed teacher would accept as a satisfactory reproduction. 

: Several printed versions of the tests reproduce sample drawings 
for guidance in evaluating the results. Binet does not. If the examiner 
is in doubt, he may award the child a fraction instead of cither “ 0 Pron ft EM 
[Yerkes allots 2 points to each design according to their degree of merit. 
Melville gives sample drawings obtaining full, half, and no marks respec- 
tively. But for the Greek key pattern his second “ no mark ” sample appears 
better than his second “half mark "' sample.] 

I suggest the following rough rules :— 
A. For the Greek Key Pattern to count as “ half-eorrect," the drawing 


should show one only of the following errors :— 
(1) omitting or wrongly reproducing the right or left half of the draw- 
ing ; ог, 
(2) omitting tho three centre lines ; or, 
(3) omitting one or wrongly reproducing one or both terminal 


squares ; ог, " 
(4) substituting curves for right angles ; or, 
(5) inverting the whole figure. 
Two such mistakes (e.g., omitting the central pillar and twisting one 
“ curl ” outwards) constitute complete failure for the test. 3 
В. For the Truncated Pyramid to count as “ half-correct,’ 
should show four of the following errors :— а 
(1) omitting or reversing the lateral decentralisation ; 
(2) substituting squares or upright oblongs for the broad oblongs ; 
(3) omitting one of the twelve lines ; - 
(4) joining one of the oblique lines to the side of one of the oblongs 
instead of to the corner ; “ 
А (5) doubling the relative size of the inner oblong. 
Five such errors result in failure. , 


' the drawiug: 


г 


$ 


FIGURE 6 (а). 
Test 48. Memory Drawing. Evaluation of Кезшіз.! 
(а). Children's Reproductions of the * Frustum ' or * Truncated Pyramid." 


js E 


(ii) Half Correct. 
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Ficure 6 (b). | 
Test 48. Memory Drawing. Evaluation of Results * (continued). | * 
(b). Children’s Reproductions of the Greek Key Pattern. 


(i) Suecessful. 


(ii) Half Correct. 


іса] reproductions, but rather as borderline cases, where 
& conventional application of our arbitrary | 
ostly poor ones, and the failures good ones. 


(2) The above examples are not given as t: 

judgment has been found difficult, to illustrate the somewhal 

principles of evaluation. Thus the successful reproductions are m 

Ы : 4.7 , 
‘ , 
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(ii) “ІН someone asked you what you thought of а boy [or, if the 
examinee is a girl, of a girl]? whom you did not know very well, what should 
you вау??? 4 

(ii) “© Suppose? а boy does something that is unkind: why do we for- 
give him more readily if he was angry than if he was not angry P ” 


(iv) ** Why should we judge a person by what he does and not by what 
he says Р ^? 


(v) “ Suppose you were going to undertake something very important : 
what should you do first of all Р ^ 


Repeat a question once, if necessary, but do not vary the wording. 


Evaluation. Allow 20 secs. for reflection on each question. Three out 
of five must be answered satisfactorily. 


(i) Satisfactory : “ Hurry " or “ Run.” [“ Go straight to school " may 
be accepted, if it appears that the child sometimes plays or carries out 
errands on its way.] _ 

Unsatisfactory : By convention, anything not embodying the idea of 
hurrying : “ Get the stick," “ Leave earlier." “ Get up sooner next time. 

" Ring the bell.” “Get a note to excuse те.” 


(ii) Satisfactory : Anything that suggests the need of making an enquiry 
or withholding an opinion: “І couldn't say anything.” “Т could not tell 
him without finding out." “Tell him to ask somebody else." “бау what 
I know and no more." [“Т should say ‘I do not know ''' seems & satis- 
factory statoment; but seo next paragraph.] 


Unsatisfactory : Usually unintelligible: “ You must make up some- 


thing." “ Say he’s rather nice." [“ Say I don’t know his name ” is rejected 
by Simon as merely repeating part of the question. Cf. also Binot, 1908 
Scale, tr. Kite, p.226. > а 


(Ш) Satisfa 7 Anything suggesting that anger may constitute an 
excuse, ir ID se g [cse А he didn't know what he was 
doing." “ Because he'd be sorry afterwards." “ Because he lost his Lug ee 

Unsatisfactory : Anything suggesting disapproval of anger : He 
oughtn’t to get angry." “ Because ho might hit me agam. 

(iv) Satisfactory : Anything implyi words are more deceptive than 
actions, though both need іне be жей элей : “ You can rely on his солови, 
but not on what he says." '' Because he might not always speak tho truth, 
“ Actions speak louder than words.” ‘Actions speak for themselves. М 
“Не might be boasting.” '' When he's angry, he might say things he didn't 
mean,” 

Unsatisfactory : Usually unintelligible: “ Because you can’t tell.” 
“ You ought to speak the truth.” 


C) I have here rendered “ une personne" “ boy or girl," because otherwise I find children may give а 
right answer (1 couldn't say anything”) for a wrong reason—namely, because they assume at us di t 
since he із a “ person ” (which to them implies an adult), they could not in any case be expected ver 
an opinion, though they might (as in no. iv) tacitly judge him. 

(*) Dr. Simon thinks that in French, at any rate, this form, literally retranslated, would нос tie 
sentence too much, and render it too easy. In English, however, especially in class-room English, “ suppose 
is practically a conditional conjunction. He adds that the equivalence of the phrases is only to be judged by. 
their effect in practice upon the age-assignments, and certainly, thus judged, my version does not make the 
Questions too easy. Binet, indeed, in both the 1908 and 1911 scales, placed this test at age Х. 

(°) Binet uses the abstract nouns “ actions" and “ words”; but with this form the replies turn very 
largely on the child's accidental familiarity with the proverb: “ Actions speak louder than words," | 

% 
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(v) Satisfactory : Anything implying preliminary preparation as to 
method (reflection, practice, seeking advice or help), or preliminary con- 
sideration as to expediency or possibility: “ Think it over." '' Ask some- 

vone about it.” ''Prepare for it." “бау my prayers." “Think whether I 
could manage it." “ Ask someone to help me.” à 

Unsatisfactory : Usually unintelligible: “ Not do it." “Тгу to do my 
best." [Somesay: “ Wash,” “tidy myself,” “ put on а clean collar ” ; in that 
make it clear that you mean doing something important, not going some- 
where important.] 

The questions vary widely in difficulty. The easiest 1s answered by 
threo times as many children at this age as is the hardest. The average order 
of ease їз: (i) late for school (more suitable for age VIL.) ; (ii) unknown boy ; 
(iii) actions and words ; (iv) forgiving angry blow (stated by Binet to be the 
hardest) ; (у) undertaking something important (in English, vague and 
difficult to understand, rather than hard to solve ; more cuitable for age 
XII.). , y. 

[For age X. Torman includes only (iii), (iv), and (v); and requires two 
correct replies out of three. He assigns no. (i) to age VIII. Yerkes includes 
(i) and (iii) from Test 37, and (ii) (iv) from the present test; and allows 
case 2 points for each satisfactory answer.] 

Emotional reactions should be noted 


x 51.—Giving 60 Words in Three Minutes. 

Procedure. “І want you to give me as many words as you possibly can 
in three minutes. Some children can give more than two hundred. Keep 
saying words like this till I stop you: ‘ box, coat, tree, cart,’ and so on— 
any words you Шке. Are you ready P Now start. If he breaks off, encourage 
him by saying: ‘Very good. Keep on." у 

Note that the statement that some can give two hundred is deliberately 
inserted ; also give exactly the same four examples to every child. 

Evaluation. 60 words must be given exclusive of repetitions. If the 
child gives sentences, start him again, saying: “ You must give separate 
words.” Observe the exact time with the second-hand of a watch. Count 
the words as they are given by a stroke or other mark for each. [Yerkes 
gives 1 point for 30 to 44 words; 2 for 45 to 59; 3 for 60 to 74; 4-for 
over 75.] r 

It is interesting to record tne changes in rate (by starting a fresh group 
of strokes after each half-minute), and the key-words of the child's various 
topics ; it is seldom possible to put down all tho words. The average uumber 
of words given in the successive half-minutes by those who nearly or quite 
succeed in the test proved in our experiments to be as follows :— 

15% 2nd, 3rd 4th 5th 6th half-minute 
19-3 13:4 10.3 8-5 7-3 6.6 words 
It will be noted that more than twice as many words are given in the first 
minute as in the last. The test consumes a disproportionate amount of time ; 
and, for rapid words, success or failure may often be inferred from the perform- 
ance during the first minute alone. Bright children tend to maintain а more 
nearly uniform rate; young or backward decline very rapidly. 

The words themselves illustrate individual differences in mental con- 

tent in & most striking way.! It is often interesting to keep this test until 


(2) The associative reaction, both in this and other forms, has been extensively used by Freud and 
other psychoanalys*s, An elaborate early study was made by Binet, with his two daughters as subjecta 


Beo L'Etude Experimentale de l'Intelligence, esp. Chapters II to IV. 
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last, and at the close to ask the child how each word or topic came to be 
thought of. Among girls the intrespections are highly suggestive. Even 
without such exflanations, the examiner may note the following : a tendency 
to long themes, or to short themes constantly changed (a change of topic 
with almost every word is, as Binet notes, characteristic of young and of 
backward children ; they exhaust an idea in barely naming it : on the other 
hand, bright children may be delayed by too persistent ап adherence to the 
same theme, when all the commoner associations with it have been ex- 
hausted); the general character of the ideas—objective or subjective 
(ego-centric) ; the topie of the themes—objects in tho room, objects 
Seen at home, or out of doors, the child's own person, recent mernories 
(recent lessons, stories recently read), remote memories ; the general nature, 
richness, and refinement of the vocabulary drawn upon—abstract words (often 
а sign of culture or intellect), unusual words, parts of speech other than 
nouns, repetitions (often suggestive of the mental stereotypy of the deficient) ; 
the type of connection between the words (logical association—especially 
association by similarity, accidental association—of time, place, ctc., verbal 
associations—by rhyme, ctc.). Occasionally, a sudden delay or other emo- 
tional reaction may suggest that the child has approached a “ complex ” 
(a system of strongly toned emotional ideas, more or less repressed). 

[Since so many children tend to enumerate simply the objects that they 
See around them, some investigators require the child to shut his eyes (a little 
embarrassing to a nervous child) ; and others to repeat only names of things. 
Terman prefers to work in а room as bare as possible. I understand, now- 
ever, that Dr. Simon does not consider such precautions important; and 
the child’s natural tendency is itself of interest. ] 


52.—Repeating Numbers. 
Procedure, © Listen, and say these numbers after me.” 
(For use only after failure in first set.) 
"9684751" | “4820365” “5928136” 
Evaluation. Ono correct repetition out of three trials counts as success. 
(See p. 25, Test 2.) 


53.—Sentence-Building with Three Words. 
Materials. Paper, pen and ink, and а card with “ London, river. 
money " written on it. 
One Idea or Sentence. 
Procedure and Evaluation. (See p. 52, Test 47 A.) 


AGE ХИ. 


54.—Giving Three Words to Rhyme. 


Procedure. “о you know what а thyme is? When two words end 
with the same sound, we call them rhymes. ‘Jill’ rhymes with ‘ Hill,’ 
because they both end in ‘ill.? Do you understand P . . . Now can you give 
me three words which rhyme with * ођеу ? Р > 

Evaluation. Тһе child must give three genuine words that rhyme in 
l minute. Binet's instructions to the child ask for “ other words " or “ 
the words." It saves time to specify three to the child. If the child gives 
nothing, or has not given enough, urge him by saying: “ What (else) гҺутпев 
with ‘obey’? ” Apparently “ disobey ” may be accepted аз one of the 
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three. Monosyllables (“рІау,” “Ъау”) are quite as correct аз dissyllables 
: (* to-day," “away,” “hurray ") Some children lose time in searching for 


the latter only.! 
[Terman, Goddard, Kuhlman require 3 words to be given for 2 out of 3 


of the following: “дау,” “mill,” "spring." With these words Terman 
locates the test at age IX. Others use the word “ defender,” and locate it 
at асе XV. Others, again, require only two correct rhymes, or allow 12 mins. 
for the three, if the two have been given in 1 min.] 


55.—Rearranging Mixed Sentences. 

Materials. Three cards containing three mixed sentences. (See Figura 
19, pp. 115, Appendix II.) 

Procedure. **Puf these words in order, and find out the sentence which 
they make." [Many children do not gather from Binet’s instructions that 
they are to read out a sentence. But he implies that not to understand his 
instructions is to fail. If they fail, it is interesting to see if they would have 
succeeded with simpler instructions. “ Here is a puzzle for you. Can you 
read what this card says ?" (The child reads it as it stands.) “ You don't 
understand what that means, do you ? 'The words are all mixed up in the 
wrong order. Now do you think you could put them together in their proper 
order, апа read them out so, that they make sense ? ''] 

[If the child, reminiscent of the word-building tests, inserts words, say : 
“ No? you must not add any other words." If, however, he omits a word, 
do not give him a second chance with the same exercise.] 

Evaluation. 'Two correct solutions must be given out of Vg Only 
1 minute is allowed for each. 

[Yerkes allots 2 points to each reply.] , 

Correct solutions are :— 

(i) “А good dog defends his master bravely.” 
“А dog defends his good master bravely.” 
[* A master defends his good dog bravely " is, according to Binet, 
* poor " and apparently incorrect. Terman gives half eredit to the two last.] 
(ii) *I asked my (the) teacher to correct the (my) paper." 
(iii) “ We started for the country early this morning." 
“ This morning we started for the country early.’’* 

Most investigators accept а forced or rhetorical order: e.g., “ For the 
country this morning we started early.” 

The order of ease is as above; the last is distinctly harder than the 
other two. 

56.—Describing Pictures : Interpretation. 

Procedure. (See p. 27, Test 6, C.) 4 

Evaluation. The child goes beyond what is actually visible in the 
picture and mentions the situation or emotion it suggests. 

(i) “ They're moving." “ They've а heavy load." “They can’t pay 


their rent." “А rag-picker." 


() Dr. Simon sanctions these suggestions, writing: “ Toutes ces remarques semblent justes." 


(?) The more literal renderings of the French idioms, given by other translators, are in (i) '* courage: 
ously” for “bravely,” and in (lii) “at an early hour” for "early this morning." This alters the difficulty of 
the test аз compared with the French results. In a discussion on this point, Dr. Simon writes: "' Bravely " 
convient trés bien, Je crols que votre traduction ‘this early morning ' (sic) est оиз accessible que notre 


expression ‘de bonne heure.' Je l'accepterais toute fois.” 


, 
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(ii) “ Miserable,” © poor," “have no home." “ The man is saying his 
prayers." ‘‘ His daughter " (or “ wife М) “is sitting beside him." “А man 
in trouble." | 

(ili) “А prisoner." “He wants to get out." “ He's trying to see 


what's in the yard." '* He's lonely," or "thinking." “А man on board 
Ship." 
AGE ХШ. 
57.—Resisting Suggestion. 
Materials. А book of six leaves with two lines drawn in the same straight 
line on one page in each opening. (See Figure 20 (a) to (f), pp. 117-127, 
Appendix IL.) In the first three pairs, the right hand line is always longer 
than the left, and each pair longer than the last; зп the next there pairs 
all the lines are equel. The lengths are given on pege 77. ; 
Procedure. For the first three pairs: ** Which is the longer of those 
two lines? ? For the last three, without changing the tone: ‘‘ And of 
these P?" the question being repeated for each pair. 
> Evaluation. Record whether child's judgments are right or wrong in 


“= each сазе; especially with reference to the last three. The child succeeds 


if he judges two out of the three equal pairs to be equal. [In one version 
` (Bulletin) the child is given 4 mark—i.e., one-tenth of a year—if he judges 
one of the last three pairs to be equal.] ы 
` [Yerkes allots one point for each of the last three replies and accepts 
апу resistance to suggestion, whether tho child judges the line on the left 
to be equal or greater than that on the right.] r 
2222 Note whether the child's errors seem attributable strietly to suggestion, 
"to inattention, to impulsive heedlessness, or to a genuine judgment that the 
equal lines are unequal after studying them. Note also any emotional 
reaction, — 
[Аз ап index of intelligence there is now general agreement that this 
test is comparatively worthless. It is one of the very few omitted by Terman 
from the Stanford Revision. Suggestibility is a most important characteristic 
for investigation in the case of backward or delinquent children. But the 
partieular forms of suggestibility that are operative in practical or social 
life are not elicited by such tests as the above. А far better test is provided, 
when the child is describing а, picture from memory (“ Aussage ” or *' Testi- 
- mony” test), by cross-examining him indirectly upon fictitious objeets not 
really present in the picture (e.g., in picture (i), “ Was the little boy wearing 
а straw hat, or a cap ? ") But tho acceptance of suggestion will reveal itself 
throughout the whole course of the examination; and should be noted 
accordingly. ] 
58.—Solving Circumstantial Problems. 
Procedure. [ Can you guess the answer to this riddle ? 39] 

(i) “One day a woman, walking in Epping Forest, stopped still, terribly 
frightened. Then she hurried to the nearest police-station, and 
told the policeman she had just seen, hanging trom? the branch 
of а tree, a—what do you think it was she saw ? ^ 

(ii) “Му next door neighbour has had three visitors. First, a doctor 
called ; then a lawyer ; and then a clergyman. What do you 
think has been happening there Р ?? ` 


(1) The age-assignment of this test is particularly difficult. See footnote (°) p. 223. 
a. ©), ' Hanging from," me parait " (says Dr. Simon) “ plus précis que notre simple Dreposition 
а." Mais c'est peut-étre inevitable." 


63. 
[Terman adds a third problem ; and requires two correct out of three. 
There is, however, а general agreement that the above questions are ill 


chosen.] 
Evaluation. Both questions must be correctly answered. 


(i) Satisfactory : Replies must contain the idea of someone hanged. 
[If the child answers “а man," “а dead person," ask: ''How did he get 
up in the tree ? 7) " 

[A large number оі children from better homes are at this age almost 
ignorant of such tragedies, even from gossip or reading. They reply: “It 
was only a bit of a sheet,” or “а boy trying to frighten her." In such cases 
І would allow а second answer, first explaining: ''No, she was not a silly 
woman, easily frightened ” ; or "it was daytime "; but insist on the con- 
ventional reply, before scoring the answer as correot.] 


“ 


Unsatisfactory : “А bird," “someone robbing a nest," “ал escaped 
German,” “ а monkey,” “а serpent." 

[Many investigators accept such responses as the last, if the child can 
explain them intelligently ; e.g., "the serpent had escaped from the Zoo," 


or “perhaps it happened in America." The specification of a we known - - 


noighbouring wood, which should be substituted for “ Epping Forest ” else- 
where than in London (Binet speaks of “the forest of Fontainebleau ”), 


excludes many of these doubtful replies.] 
а af 

(іі) Satisfactory : “ Someone is dying." “Не is very ill.” 
Binet accepts the latter ; but it could be inferred from the visit of the 
doctor and clergyman alone. Dr. Simon, however, thinks “ very ” implies. 
в vague appreciation of the presence of the other visitors. [If the child 
replies “Ш” or “very Ш,” I would then ask: ‘Why did the lawyer ” 
(and “ clergyman ”) “ come ? " and accept only a logical answer within the 
child's range of knowledge. Terman expects the child to understand that 
the lawyer camo to “ make ” (read ?) the will and the clergyman to “ preach 
the funeral.” But much vaguer answers should, I think, be accepted ; e.g., 
the lawyer came to arrange about the man's money, the clergyman to pray for 
him ; or both came because he wanted to confess something before he died ; 
but not, “ the clergyman was his son " ; the lawyer “а friend of the family." 
As a rule, unless the child fails to reply or replies very absurdly, I would, 
by convention, accept “ very Ш” and reject “Ш.” Imaginative embellish- | 
ments—e.g., unwarranted specifications, '' his child is dying," ete.—should be 
noted. Occasionally а child ean ingeniously and logically justify such in- 
ferences as “а murder," “а marriage," “а baby was born " (“the lawyer 
was employed to get the man to marry the girl ” : Terman). But, as a rule, 
these replies are mere invalid guesses. 

Thus evaluated, the second problem proves somewhat easier, though 
comparatively few children in elementary schools connect lawyers specifically 


with wills.] 4 1 


" 
. 


1 AGE XIV. 
59.—Repeating Syllables. 


(26 syllables) “ Тһе other morning I saw in the street a tiny yellow dog. 
Little Maurice has spoilt his new apron.” 


For Procedure and Evaluation (see р. 28, Test 7, xi). 
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60.—Defining Abstract Terms. 


Procedure. “ [Can you tell me this Р] What is [meant by!]... 
(i) kindness ? (ii) ©. . . justice ? > (iii) *. . . charity ? 2? 

[For *'kindness "—undoubtedly an unsatisfactory stimulus-word— 
Yerkes substitutes ‘ obedience,” and allots 2 points for each reply. Terman 
substitutes “ pity,” “revenge,” and “ envy ” for (i), and requires 3 correct 
replies out of 5.] 

Evaluation. Two must be correctly defined out of three. 

Satisfactory definitions— 

For (1). contain the double idea (or instance) of (a) affection, tenderness. 
politeness, or consideration, which is (b) shown to others. E.g., “ being polite 
or good to others " is correct. “ Being kind," * doing something good ‘ аге 
inadequate ; ` 

For (ii), contain the idea of treating people according to their merits, 
or of protecting the innocent and their interests, or of punishing the guilty. 
E.g. “When you punish wicked people," * playing fair” ; 

For (iii), contain the two ideas of (а) poor or unfortunate people, and Ф) 
Showing kindness to them. E.g., " When you give poor people some money,” of 
" giving alms.” 

li a child, in his reply, uses the same word or a derivative, e.g. for 
“ kindne: "being kind to someone," ask: * Yes; but what does that 
mean 2” © 


АСЕ ХУ. | 


61.—Drawing from Imagination the Cuts in a Folded Paper. i 


Materials. Two sheets of paper about 15 cm. (6 inches) square. A 
pencil. One shect has been folded in four like a letter ready for an envelope, 
and reopened. In the middle of the edge which presents but a single fold 
a small triangular notch, about 1 ст. deep, is drawn.? (Sce Figure 7 (a).) 


Procedure. << Here is a sheet of paper that I am going to fold into four."?? 
(The examiner refolds the paper while the child watches.) © Suppose now 
I cut out a notch, just here. When the paper is unfolded again, what would 
it look like? Will you show ше on this piece of paper how and where it 
weuld be cut ? The examinor places the folded paper in front of the child 
with the corner showing the folds towards him, and the pencil-mark upper- 
most and visible. Тһе child must not touch the paper shown to him, nor 
fold another sheet. [Beware of saying “draw the holes,” as this of itself 
indicates that more than one hole is required.] 


Evaluation. Two diamond-shaped holes should be drawn in a line with 
each other, one near the centre of each half of the paper. (Seo Figure 7 (Ь).) 
[Mt appears indifferent whether the perforations should lie in a hori- 
zontal or in a vertical straight lino, or whether the major axis of the tiny 
$ =, 


©) Dr. Simon would prefer, “ What із kindness ? " 1 

(2 Binet says drawn : but his illustration, unlike mine, shows it actually cut ont. 

) Binet's fuller description of the procedure (1905 scale, tr. Kite, p. 67) varies somewhat from the 
later (1905 scale, ib., p. 294), which, at first sight, implies that the paper is presented already folded. But] 
understand a change in the inethod was not intended. Goddard, I am told, folds the paper in front of the 
child. ‘Terman also docs во, drawing the child's attention especially to each fold , and, further, Actually 
tuts the paper, which necessitates a fresh pattern-sheet for each child. Saffiotti cuts off the folded corner 
also, thus producing three diamond-shaped perforations. Dr. Simon prefers that the paver should be folded 
and cut afresh for each child. 


\ FIGURE 7. 


Test 61. Folded Paper. 


(а). As shown. 


(6). As reproduced, 
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diemonds drawn should be vertical or horizontal. To justify this I would 
suggest that the paper should always be square, and that angle of the notch 
be a right angle. Terman insists on the creases being drawn ; but disregards 
the shape.] * 

Note if the child has been helped by special previous experience ; e.g., 
а course on paper folding. 


62.—Giving Differences between Abstract Terms. 
Procedure. “ What is the difference between . . ." 


A. (i) “ pleasure and happiness? . . . 
(ii) ** poverty and misery? .. . 
(iii) “evolution and revolution? ? . . . 

[The words suggested by Binet (1911) are :— 

B. (1) paresse, oisiveté ; T 
(ii) événement, avénement (the latter variously rendered “ advent 


(Goddard) or “ prevent ” (Huey) ) ; 
(ii) évolution, révolution ; and in 1908 scale :— 


С. (i) pauvreté, misérie, instead of paresse, oisivetó; and, in addition 
to (ii) and (iii), as above— 
(iv) plaisir, bonheur ; 
(v) orgeuil, pretention.] © 


The additional pairs, however, aro extremely difficult to translate satis- 
factorily. For an efficient test it would probably be better to adopt and try 
out fresh pairs of words altogether. “ Attention " and “ intention " (Saffiotti 
and others) give far more satisfactory results than any of the words literally 
translated. In discussing the selection of the three most appropriate English 
words, Dr. Simon wrote: ''l'experience peut seule prononcer." Му experi- 
ence and my experiments are alike in favour of the provisional choice sug- 
gested above. 

[Terman uses A (ii), (iii), and В (i) (“laziness ” and “idleness ”); adds 
"character" and “ reputation"; and requires three correct replies out 
of four.] 


_ Evaluation. Two out of three must bo correctly answered. Good 
replies should bring out an opposition or antithesis between the differen- 
tiating ideas ; e.g., in (i) “happiness ” should be contrasted as superior to, or 
more general than, “ pleasure "; т (ii) having little money should be 
contrasted with being in misery or pain; in (iii) slow change should bo 
contrasted with sudden change. But Binet allows mero differences ; e.g.," 
evolution is the movement of troops, revolution is an insurrection. [Terman, 
however, does not accept definition without a real contrast.] 

The average order of ease is: (i) poverty and misery; (ii) pleasure and 
happiness ; (ii) evolution and revolution. 


63.—Drawing the Reversed Triangle. à 


"Materials. Paper and pencil for drawing. An oblong card, about 10 х 15 ст. 
(4 x 6 inches), cut across the diagonal, as used for the divided card test, 
The сага is first laid on the table before the subject with the cut edges 
touching. 


, Procedure. (See Figure 8(a).) ** Look carefully at the lower piece of this 
card. Suppose I turn it over and lay this edge ?? (pointing to line А—С without 
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moving the card) “ along this edge ” (A—B of the upper triangle); “апй 
suppose that this corner ” (C) “із placed just at this point’? (B); “ what 
would it all look Шке? Now Iam going to take the piece away ” (remove the 
ower triangle from view). ‘‘ Imagine it placed as I told уоп; and draw its 
shape in the proper position. Begin by drawing the shape of the top triangle? 

Evaluation. (See Figure 8(b).) Тһе essential points аге: (i) А C B must 
be preserved as а right angle ; (ii) А C must be made shorter than АВ; 
[ (iii) Saffiotti adds: В C must retain approximately its original length, as 


the shortest of the three lines]. 


AGE XVI. 
64.—Summarising Hervieu's Reflections on Life. 


Procedure. ** Attend carefully to what I am going to read to you. When 
I have finished I shall want you to tell me in your own words the meaning 
of what I read. Listen : 

* € Many opinions have been given on the value of life. Some say it is 
good ; others say itis bad. It would be truer to say that it is just medium. For, 
on the one hand, the happiness it brings us is never so great as we should 
like ; and, on the other hand, the misfortunes it brings us are never so great 
as our enemies would want us to have. It is this mid-way quality that 
makes, life fair ; or, at least, prevents it from being altogether unfair. 


** Now see if you can give me, in your own words, the sense of what I һауе 


just read to уоп.?? 

[There are so many different ways of emphasising the words in the long, 
penultimate sentence—each impressing the child's intelligence and memory 
in а different way—that I have ventured for uniformity to indicate by 
italics where the stress should chiefly fall.] 

Evaluation. 'The central thought must be understood апа these three 
ideas reproduced : (i) Life is neither good nor bad, but medium, for (ii) it is 
not so good as we wish, but (iii) better than what others wish for us. The 
terms and expressions matter little. [Melville omits ‘‘ but medium” as 
essential to (i). Binet includes it, but does not specify the central thought 
as containing three or more subordinate ideas.] T 

Note whether the child fails through lack (a) of comprehending the 
abstract ideas, or (b) of accurate memory (rarer). Note also inventions and 


embellishments. 


'65.—Giving the Differences between President and King. 
Procedure. **'There are three chief differences between a President of a 
Republic and a King. [Can you] tell me what they аге??? [. . . “Can you 
think of any of them ? ”] 


Evaluation. Two of the following differences, apparently, must be 
given. [Some consider Binet required all of the first three.] 


(i) А King iherits his crown (or, has royal blood); а President is 


elected. 
(ii) A King is king for life а President's term of office is limited. 


(1) “ C'est cette médiocrité qui la rend équitable . . .” proved peculiarly difficult to render fairly. Most 


translators retain the same words, “ mediocrity ” and “ equitable"; but they have в more bookish ring in 
English ears. Dr. Simon comments: “ Апу slight difference in meaning would be secondary : and your 


translation seems sufficiently close in difficulty and sense.” 
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(ii) The powers of a King are greater than those of a President. 


(iv) A King is not directly responsible to the people; a President is.— 
Added by Melville in place оғ (iii). [“ А President is head of в 
republic ; а King is head of а monarchy or kingdom," seems 
acceptable as referring to this difference ; though Terman rejects 
it, presumably as being tautologous.] 


Such differences as “а King has a crown”; “а palace," etc., are not 
to be regarded as “ chief ” differences. 


[This test is obviously more suited to French and American children 
than to English. The third difference is hardly true of an English king.] 


4. OTHER VERSIONS. 


Apart from the necessities of translation, most versions of the Binet- 
Simon scale—for example, the Vineland Version, drawn up by Dr. Goddard, 
to whom the popularity of the scale is largely due—depart from the original 
only by an occasional attempt to improve the procedure or {о amend the 
problems, and by the rare addition of one or two further tests. Three 
revisions, however, are of a more radical nature ; and merit a brief notice. 


The Stanford Revision and Extension. c 


The Stanford version? contains ninety tests, six for each age-level from 
three to ten (each test counting as the equivalent of two mental months), 
eight for age twelve, six each for age fourteen, for “ adults " and 2 
“ superior adults," and, finally, sixteen alternative tests. Its salient virtue 
lies in the inclusion of many excellent tests, both fresh and familiar, 
intended for the higher ages. In those individual cases where Binot's 
original problems yield, with the unmodified procedure, nn incomplete or 
questionable result, these accessories will be found extremely fruitful. 

The new tests are as follows: For age IV., (1) discriminating forms 
(circle, square, triangle, etc.)—a test originally proposed by Kuhlmann ; 
(2) easy questions (“ what must you do when cold," “ sleepy,” “ hungry ? ”) 
from Binet’s 1905 scale. For age VII., (3) tying a shoestring round the 
examiner's finger in a bow-knot (prepared model shown); (4) repeating 
digits from memory in reverse order—a tost suggested by Bobertag—three 
digits for age VII., four for age IX., five for age XII., six for average adult, 
seven for superior adult. For age VIIL, (5) marking with а pencil on a 
simple map the path to be followed in searching for a lost ball in a circular 
field entered from a gate: absence of plan fails ; an imperfect plan (e.g., fan- 
Shaped, wheel-shaded paths) is accepted for age VIII. ; an adequate plan 
(parallel paths with no intersection or breaks, e.g., perfect spiral, concentric 
circles, transverse parallel paths) is required for age XII.; (6) giving simi- 
larities—a test borrowed from Binet’s 1905 series ; two things are to be com- 
pared ior age VIII. (wood and coal, ship and automobile, etc.) ; three for 
age XII. (snake, cow, sparrow; knife-blade, penny, piece ,of wire, ete.) ; 
(7) defining words, with a view to an estimation (by sample) of the size of 
the child’s vocabulary : 20 words are to be defined at eight, 30 at ten, 40 at 
twelve, 50 at fourteen, 65 by an average adult, 75 by a superior adult ; the 
words are taken from a prepared list drawn up approximately in order of 
difficulty, ranging from “orange” and “bonfire,” to “retroactive” and 


Бо 


C) L. М. Terman, The Measurement of Intelligence, Harrap & Co. 1919. 
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FIGURE 8. 


Test 63. Reversed Triangle. 


(a). As presented to the child (letters not to be shown). 


(b). As drawn by the child (letters not to be shown) 


B 


B 
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"theosophy.": For age X., (8) Healy's “ Construction Puzzle А-а form- 
board consisting of five oblong pieces fitting together into an oblong tray ; 
the material is ап improvement upon the simple oblong card divided only 
into two triangular pieces, although Binet himself attempted similar puzzles 
with more numerous pieces and found them unsatisfactory. For age XII., 
(9) interpreting the morals of five well-known fables (“Тһе Fox and the 
Goose," “Тһе Milkmaid and her Eggs," otc.); two correctly interpreted 
(or the equivalent in half-credits) aro accepted for age XII., and four for 
average adult level. For age XIV., (10) folding в paper once, twice, etc., 
to six times, cutting в single hole in the folded edge, and requiring the 
subject to infer the general rule for discovering from the number of folds 
how many holes there will be; (11) three arithmetical problems (such 
23, "how much will seven feot of cloth cost at fifteen cents а yard ? "); 
(12) interchanging in imagination the positions of the large and small hands 
of а clock (supposed to point originally, e.g., to twenty-two minutes past 
six), and stating the time then indicated—a test first propounded by Binet 
in the 1905 scale, and afterwards included by Goddard and Kuhlmann. 
For “‘average adults,” (13) stating how many boxes there would be if а 
large box contained, e.g., three smaller, each in turn containing three tiny 
ones ; (14) translating “come quickly ” into a diagram code from memory 
—suggested first by Healy and Fernald, and subsequently incorporated into 
з revision of the Binet scale by Goddard.? (15) comprehending physical 
relations (the path of а cannon-ball; the weight of a bucket containing 
water (45 Ibs.) and a fish (5 lbs.) when “the water is holding up the ish"; 
stating why to hit a quart can with a rifle is easier at fifty yards than at 
ten yards). For "superior adult,” (16) an ingenuity test (given, 67» 8 
3-pint and a 5-pint vessel to measure out exactly seven pints of water ; and 
similarly with other vessels and other quantities). 

Other reforms are the addition of better or more numerous examples 
(6.0., for absurdities, and circumstantial problems); the allowance of more 
numerous trials; and the provision of à more definite method of scoring 
(е.7., partial credits for partial success in certain tests). 

The final version of the Stanford Revision reached us too late for the 
new tests to be incorporated into the present investigation. We are now 
attempting to adapt them for use with London children. It appears likely, 
however, that considerable modifications will need to be made, chiefly 
upon the following grounds. 


(1) The older children, upon whose performances the Stanford Revision 
was based, appear to have been of а somewhat higher intellectual level than 
the average child in tho ordinary elementary schools under the London 
County Council. On the other hand, the younger children appear to have 
been slightly more backward in the scholastic tests, owing perhaps to later 


@) Compare the Definition test below, p. 242. 


(€) The code, said to have been largely used in the American Civil War, is of the following con- 
struction :— 4 


Mean" = ITH Г” 
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admission to school. Terman’s subjects are said to have been drawn from 
schools in middle-class areas in American cities; and, therefore, in social 
status, must have been distinctly superior to the average London child, and 
still more superior to the classes from whom defectives and delinquents are 
usually drawn and for whom the Binet-Simon scale has in the past been 
most commonly used. Terman puts the average level of the adult popula- 
tion at sixteen years ; whereas the recent results of the tests, as applied to 
recruits for the American Army, puts that level at but little over. thirteen 
years with tests so standardised.* 

(2) To administer the tests as revised and standardised by Terman now 
consumes nearly double the original amount of time—in my experience 
rarely less than one hour for younger children and for the brightest of the 
older children nearly two. The alterations are so sweeping that compara- 
bility with earlier investigations made with the Binet-Simon scale has 
almost vanished ; hence, little could be lost, if the scale were shortened by 
excising those of the original tests which are now known to be almost worth- 
less—sex, surname, date, months, two lines, comparing faces, and the original 
circumstantial problems. Similarly, in translating the reading and absurdi- 
ties tests, it would have been well either to have retained the Binet-Simon 
material in its original form—e form admittedly unsatisfactory, but still 
comparable with previous investigations—or else to have entirely discarded 
the hard ргове-раззаре and the gruesome anecdotes. 

(3 The use of American coins in the materials, and of American money- 
values in the problems, prevent many of the tests being transferred to 
English schools, in their present form and with their present age-assignments. 
Similarly, American phraseology and colloquialisms will need to be e'imi- 
nated. For example, the English six-year-old child would hardly under- 
stand the question: '' What's the thing to do, if you're going some place 
and miss your car ? " or “ When you notice on your way to school that you 
аге in danger of being tardy ?" Many of the words in the vocabulary test _ 
suffer from the same disadvantage. On the other hand, the necessary ‘altera- 


tions, particularly in the money tests and arithmetical problems, may 


seriously disturb the value and the level of the tests. | А j 

(4) Many of the new tests—e.g., the ball and field problem, tying the 
bow-knot, reversing the hands of the clock—do not, with London children, 
show so high а correlation as, from their ingenious character, might perhaps 
bo inferred; and, in any case, the procedure still seems improvable ; for 
example, in the second of these tests, the children are easily embarrassed 
by being required to tie the knot round the examiner’s finger ; and, in the 
instructions for ‘the first test, it is not made quite explicit that the ‘small 
circle on the paper represents a largo field, nor are the terms “force” and 
“direction ” intelligible to a child barely eight, nor are all the XII.-year-old 
plans (e.g., the concentric but discontinuous circles) вв shown on the score 
card really superior to all the VIIL.-year-old plans (e.g, the rough but con- 
tinuous spiral); and several in both sets are really impossible. Оп the 
other hand, many of the now tests appear to be of much value—particularly 
those for older and brighter children. 


(5) The séale still retains & mar! 


Кей linguistic bias. This is shown by 
Terman's own observation that “ іп a large majority of cases the vocabulary 
test alone will give ап intelligence quotient within 10 per cent. of that secured 
by the entire scale." Such problems 8s Porteus’ maze-tests, Abelson’s 
geometrical instruction tests, and the pictorial forms of many of the 


(1) See, however, note on the upper limit of mental growth, p. 256. 
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American Army tests might well have been substituted for the feebler 
linguistie tests. 

Nevertheless, however imperfect the Stanford Version may seem to 
analytic criticism, it still remains, so far as can be judged from a briet 
preliminary trial upon London children, the most effective, as it is the most 
radical, of all the foreign revisions 


The Point-Scale Method. 


Yerkes’s Point-Scale! consists of twenty exercises taken, with one ex- 
ception, from the Binet-Simon series. The addition is a test which was, 
I believe, first used for the measurement of intelligence by myself, and which 
I then designated the “ Analogies ” test.? Most of Binot's information tests 
are omitted. And the scale as a whole loses much of its character of an 
instructions test, the examiner being warned not to proceed with any test 
until he is sure the child understands the directions. 

In accordance with a suggestion of Huey’s, partial credit is given to 
the various performances of the children according to their merit, and not 
invariably by the all-or-none, pass-or-fail method of Binet. Thus, for re- 
peating three figures the child Scores one mark, for repeating four figures 
an additional mark, and so on ; similarly in the picture tests, “ enumerating 
Scores one mark, “ describing " two, "interpreting " three. Where more 
than one mark is allotted by Yerkes to any one test, I have noted tho fact 
in the instructions above under the sub-title “evaluation.” The Mere 
maximum in the Point-Scale is 100. For various ages, sexes, and gie 
Stations, norms are computed in terms of the average number of е 
scored ; and, having none of the fixity of an age-scale, these norms can be 
freely readjusted and rapidly revised. This is an unquestionable advantage. 
But the principle can rcadily be applied to the Binet scale in its usual form by 
merely counting the number of tests passed either actually or by implica- 
tion ; and, if necessary, allowing fractions for partial success. In either case 
age-averages aro still needed for the interpretation of the scores. . 

By using for partial performances entire marks or “ points” instead 
of fractions, certain tests in the Point-Scale are given a maximum largor 
than unity ; and thus carry a greater weight than others. Were this weight- 
ing of the various tests determined by their diagnostic significance, the 
modification might be of great value. With English children, however, value 
and maximum score, as Suggested by Yerkes, do not at all correspond. 
Arranging the five weights is to score at most only two points. Interpreting 
the three pictures—a much poorer test, neither four and a half times as good, 
nor four and a half times as difficult as the other—is to score nine points, 
nearly one-tenth of the grand maximum. 

Brevity is secured by rejecting most of the tests that depend, like 
reading and writing, upon school instruction, or, liko the coin tests, upon 
Special experience. On the other hand, several poorer tests are still retained, 
е.9., suggestion (which scores three points) and comparing faces, weights, 
апа lines. 'The memory tests, too, are somewhat extravagantly weighted, 
scoring fifteen points in all. 

There is no guarantee that the points represent equal units along & 
linear seale. Clearly а Foint earned in the weights test is of more value than 
а point earned in the picture test. And the various age-levels are unevenly 
represented. Most of the tests falling in our assignments below age IV. 
and above age XII. are omitted. The three ages IV., V., VI. yield thirteen 


(1) Yerkes, Bridges, and Hardwick, A Point Scale for Measuring Ability, 1915. (2) See рр. 234, 240. 
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tests; the next three yield only seven; for the next three, however, all 
our tests (except rhymes) are retained, and the analogies are added—eleven 
tests in all; and, for ages beyond, nearly all the original tests, meagre though 
they were, are dropped. Accordingly, for the two chief practical purposes— 
examining borderline cases of suspected deficiency at the usual age of.entrance 
to special schools, and examining supernormal and scholarship children at 
the older ages—the revision appears to be, for English children, no great 
advance upon the original. For theoretical suggestiveness, on the other 
hand, the work done with this scale, both by its authors and by those who 
have since employed it, is of the highest interest and importance.? 


The Treves-Saffiotti Method. 


A modification of the Binet-Simon scale, which, among English-speakin;; 
investigators, has attracted but little recognition, is that elaborated in Italy 
by Saffiotti. The work was originally commenced in collaboration with 
Treves, who died in the same year as Binet. The changes the writers have 
proposed are principally two : first, the tests are to be grouped not only by 
age, but also by school-class ; secondly, the children tested are to be graded 
according to their success qualitatively rather than quantitatively. For 
children of a given age in a given class there are allotted three sets of tests— 
easy, medium, and hard. According to their success in these the children are 
grouped аз deboli, medii, and forti—dull, wverage, and able—and marked D, 
М, or'¥. If time allows, the children may be tested with other sets of tests 
than those immediately appropriate to their level; and, according to their 
further success in these, the children in each group are again subdivided into 
three finer grades. There are thus in all nine qualitative grades—designated 
most conveniently by the letters dD, mD, fD, dM, mM, fM, dF. mF, fF, i.e., 
dullest of the dull, average-dull, brighter dull, dull-average, and so forth. 

In practice, the diagnoses obtained by this method appear, at any rate, 
for Milanese children, immune from many of the disturbances to which a 
mental age calculated in the usual way is liable ; in particular, they elimi- 
nate very largely the common confusion between the child who is mentally 
defective, and the child who, to a degree however grave, is merely backward 


educationally.? 


Future Scales. 


In England, however, it is, I think, the opinion of most of those who 
have attempted to better the present condition of intelligence tests—it is 
certainly my own opinion—that all departures from the Binet-Simon scale 
should be either as small as possible, or else as complete as possible ; amend- 
ments should be either radical or minimal. If the Binet Simon scalo is to 
be retained at all—and for immediate practical purposes, at any rate, it will 
be retained—then uniformity can be secured, and confusion avoided, only 
by returning for the time being to the exact procedure of Binet and Simon 
themselves. If it is to be revised—and in the interests of future efficiency 
it must be revised—then the modifications will need to be wholesale and 
drastic. The three revisions just described have no title to finality; yet 


C) For an excellent discussion of the Point-Scale, with results obtained from English low-grade children, 
вес E. О, Lewis, “The Binet and Point-Scale Methods of Testing Intelligence,” J, Ezp. Ped., IV, March, 
1918 pp. 198-202, 
жү Those unable to read Italian will find an early account of the method in L'Annce Psychologique 
Tasa р. 327; ''L'Échelle Métrique de l'Intelligence de Binet-Simon Modifie selon la Méthode 
little not flotti?” A critical summary of Saffotti's latest volume, La Misura deli" Intelligenza—a work too 

Oticed in this country—will be found in the Eugenics Review, VHI., 4, 1917, pp. 365-373. 
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they adumbrate, however tentatively, the fitting lines for future study and 
research. They themselves, though sound emendations, are yet but partial 
emendations. The Point-Scale would have been far more effective, if it had 
incorporated the new tests of the Stanford Revision. 'The Stanford Revision 
would have been far more effective, if with the Point-Scale, it had ruth- 
lessly abandoned the weakest of the original tests. Both would have been 
more triumphant still, if they had pursued, explicitly and without flinching, 
the principle that each seems tacitly to have adopted in a fitful, fragmentary 
fashion—the principle which I have elsewhere termed the “ internal grading ” 
of the tests.1 In tho repetition of numbers, for instance, both versions 
complete Binet’s series by adding sets of four and six. Terman, too, is 
equally thorough with tests of repeating numbers in a reversed order ; and, 
further, carries his vocabulary test through almost every age from VIII. to 
Superior Adult. Such repetitions of the same form of test with regular 
increments of difficulty, when marked according to the method of partial 
credits or points, the method expressly recognised by Yerkes, and occa- 
sionally employed by Terman, virtually provide us with separate scales for 
separate mental functions. 

Such separate scales we need, not for memory and vocabulary only, but 
also for all the fundamental capacities that are correlated closely with intelli- 
gence, yet remotely with each other—for perception both concrete and verbal, 
for delayed as well hs for immediate memory, for attention both concentrated 
and sustained, for manual skill, for imagination, generalisation, judgment, 
reasoning, and the like. Such scales must be carried up through every 8£e 
and stage, not merely to the thirteenth or fourteenth year with perhaps one 
or two maturer levels, but consistently through puberty, through adolescence: 
to the various grades exhibited by supernormal adults. In extracting from 
such scales a single measure for mental efficiency as а whole—for gener? 
intelligence, as it is currently termed— each test must be weighted, not equally 
or arbitrarily, but according to an empirical “ regression coefficient ” base! 
upon its special correlation with intelligence itself. According to the same 
principles of graduation, tests of school subjects, although eliminated from 
the series of intelligence tests, will be separately compiled. 

Nor must the influence of sex, of social status, and of educational oppor- 
tunity be overlooked. Possibly, with tests of capacities more fundamental, 
the effect of acquired, as distinct from innate differences will be proportion- 
ately reduced. But there will remain the need for separate norms аз well 
as for separate scales. 

Only by such a scale, or such a system of scales, can we diagnose general 
ability with scientific exactitude. But a scheme so elaborate will demand 
for its completion many years of co-operative research. Meanwhile, we may 
enquire what degree of validity appears to attach to the method which is 
the most obvious temporary substitute—the Binet-Simon Scale in its original 
form. To this problem the following memorandum will be devoted. ? 


C) See “Тһе Measurement of Intelligence by the Binet-Simon Tests,” loc. cit. inf., рр. 36, 150. 

(*) I have attempted to analyse and evaluate in greater detail the general principles upon which tbe 
Binet-Simon scale is based in the Eugenics Review, VI., 1 and 2, April and July, 1914, pp. 36-50, 140-152 
( The Measurement of Intelligence of the Binet-Simon Tests "). For this reason I have here largely refrained 


from entering into a theoretical discussion both of the fundamental nature of the scale and the fundamental! 
nature of intelligence. 


APPENDIX 1. 


List of Materials Needed for the Binet-Simon Tests. 


One of the chief merits of the psychological tests devised by Binet and 
Simon is the extreme simplicity of the apparatus required. Many of the 
tests, indeed, require no apparatus at all. Such materials as are needed for 
the rest can nearly all be home-made. For precise results they should be 
prepared in exact accordance with Binet's descriptions. The pictures needed 
will be found in the following Appendix. И these are not to hand, other 
pictures of simple scenes will serve for very rough purposes; while the 

_ “pretty faces" and faces with “ missing features " eould be drawn from 
memory, or from the descriptions below. Many of the published repro- 
tiuctions of the latter, indeed, greatly differ from the originals (e.g., in Winch's 
examples the difference between the pretty and ugly faces is more excellently 
brought out; while in those of Goddard they are not so distinct); and 
several investigators have used pictures of their own choice, usually more 
appropriate to children, and therefore more easily eliciting “ description ” 
and “interpretation.” Needless to say, very slight changes іп the drawing 
of the pictures may make an appreciable difference in the final evaluations. 

The following is & list of the materials required for the entire scale. The 
figures in brackets indicate the index-number of the tests for which the 
apparatus is required (arabic numeral) and the age to which the tests are 
assigned (roman numeral) :— 


1. Coins: 13 pennies, 3 halfpennies, a farthing, sixpence, shilling, florin, 
half-crown, half-sovereign, and sovereign (or ten-shilling and pound 
notes) (ІП. 5; IV. 9; VI. 21, 25; УП. 33; VIII. 40.) 

2. 5 Weights: Boxes, similar in shape, colour, and size, each 1-5 x 2.5 x 
3-5 cm. (about 2 x 1 х 1j inches), weighing respectively 3, 6, 9, 12, 
and 15 grams (about 1, 2, 3, 4, and 5-tenths of an ounce, or, more exactly, 
46, 93, 139, 185, and 231 grains) Waistcoat-pocket matchboxes 
are about the correct size. They can be filled with cotton-wool, and 
shot (kept from rattling by melted candle-wax) until they weigh the 
correct amounts. (V. 19; X. 46.) 

3. Two plain cards the size of large ladies’ visiting cards (6 cm. х 9 cm., 
or about 24 x 3$ inches). One card is blackened upon one side, and 
then eut diagonally into two similar right-angled triangles. (VI. 26; 
-ХУ. 63.) 

4. A sheet of paper about 15 cm. (6 inches) square, folded in four like a 
letter ready for an envelope. In the middle of the edge, which presents 
but а single fold, а small triangular notch, about 1 ста. deep, is drawn. 
(XV. 61.) 

5. Pocket-knife and door-key of familiar pattern. (III. 5; У. 12.) Book, 
table, chair, and door arranged for errand. (V. 12.) 
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IX. 42, 43; X. 46, 47, 48; XI. 49, 50, 51, 53; XII. 55.) 


7. Unruled paper, pen, ink. (V. 13; VI. 22, 93; VII. 35; IX. 47 


E 
6. Watch, showing seconds. (V. 17; VI. 24; VII. 33, 34; VIII. 38 
Pencil. (X. 48.) 


The following materials are given in the next Appendix; they ma 
most conveniently be cut out and inserted into a small octavo pocket-boo 
For some purposes, however, stout cards are preferable, one for each iter 
Cards are more durable and easier for the child to hold; and if sever 
teachers are working together at the same time, tho materials may be tem- 
porarily distributed according to the requirements of each. 


8. Reproductions of Binet’s three engravings (Figure 9) :— 


i. (Figure 9 (a). ) А man and boy pulling а cart—loaded with 
table, bed, basket, saucepan, etc.—up a hill leading from a large 
town. 


ii. (Figure 9 (b). ) А тап and woman seated upon а bench 
in a street, the woman clinging to the man who leans back limply, | 
with head raised and eyes closed. | 


iii. (Figure 9 (c). ) А man іп а small bare room, standing on 
a bed, looking out of a small window. The typical characteristics 
of an English convict and prison-cell are absent. (III. б; VI. 29, 
XII. 56.) т 


9. Two parallel, horizontal, straight lines, 5 cm. and 6 cm. (2 inches and 25 
inches) in length respectively, drawn in ink upon a card or sheet of 
paper, the longer placed about 3 em. (1 inch) below the shorter, with its 
centre immediately beneath that of the other. (ТУ. 10.) (Figure 10.) 


10. Three pairs of women's faces, all looking toward the left. Of the first 
pair, that on the right is much uglier; of the second, that on the left ; 
of the third, that on the right. (IV. 11.) (Figure 11.) 


11. А square for copying, each side measuring about 3 to 4 cm. (18 inches), 
Crawn in ink. (У. 13.) (Figure 12.) 


12. Four oblong pieces of paper, 2 x 6 cm. (about $ x 21 inches), coloured 
bright red, yellow, blue, and green, gummed beneath one another in 
that order. (У. 17.) (Figure 13.) 


13. A rhombus or diamond for copying, about 7 em. (21 inches) long and 
4 cm. (1% inches) high, with sides 4 cm. (18 inches) long. (VI. 22.) 
(Figure 11.) 


li. “See little Paul " written, as a model for transcription, in the common, 
sloping, large copy-book style. (УТ. 23.) (Figure 15.) 


15. Three faces with missing features; the first, & man's, three-quarter 
face, with the mouth omitted ; the second, à woman's face in profilo 
with the eye omitted, but the eyebrow drawn: the third, a woman’s 
face in profile with the nose omitted. On a Separate page (or card), 
а full-length portrait of a woman with both arms omitted. (VII. 32.) 
(Figure 16.) 

16. A newspaper extract, describing a fire, and printed or typed for reading. 
(УІІ. 36 and IX. 44.) (Figure 17.) 


17. Two designs to be drawn from memory, one a truncated pyramid, and 
the other a moditied Greek-key pattern. (X. 48.) (Figure 18.) 


ТІ 


18. Three sentences with the words disarranged. (XII. 55.) (Figure 19.) 


i9. Six cards, or better still à small home-made book containing six leaves. 
Each card or leaf has drawn upon it, on one side only, a pair of lines, 
the two lines being side by side in the same horizontal straight line. 


The lengths of the lines are as follows :— 


(а) Ist'page .. 
(b) 2nd ,, +. 
(c) 3rd. ,, 
(d) 4th „ 
(е) 5th ,, 
(f) 6th „ 


(ХПИ. 57) (Figure 20 0 (2) to 5 (0. ). 


The thickness of the line for this and other tests Binet nowhere specifies. 
The lines in the following figures are set up with four-to-pica (three 
point) rules, which are nominally 1-24th of an inch in breadth. 
The slight absorbency of the paper, and the slight overflowing of 
the ink, may render the lines, as actually printed, somewhat thicker. 
The line used in the test-materials of the Stanford Revision appears 
to be about 3-12Sths of an inch; that used in the test-materials 
fô? the Point Scale, about 6-128ths. For the test of memory-drawing, 
however, Yerkes appears to use a line which is about half as thick 


again. 


APPENDIX II. 


erials for the Binet-Simon Tests. 


The test-materials here appended are taken from the illustrations, or 
reconstructed from the text, of the original French versions. To Dr. Simon 
І am heavily indebted for his generous permission to reproduce the drawings 


here. 
Some have perceived in the: 


Pictures and other Mat 


m, or thought they perceived, а slight 
hastiness of choice or a slight crudity of design. Children are not so critical. 
It is true, the colour in Saffiotti's pictures quicken a greater interest ; the 
elegance of Winch’s “ pretty and ugly faces " appeal more to the artistic 
eye; the solidity of line in Yerkes' memory-drawing test offer greater 
distinctness to the subject's apprehension: And all these variations may 

et themselves to construct new scales. 


well-be borne in mind by those who s 
But such changes not only reduce the difficulty, but also modify the nature, 
of the original task. Those who seek to preserve the wide range of com- 


parability given by the old scale will doubtless prefer, with me, to adhere 
with the greatest attainable exactitude to the French materials rather than 
to seek а superficial finish and insert refinements of their own. д 

The illustrations are here printed, one on each page, and each on one 
side of the leaf only, with no other matter visible on that side. This is 
partly to avoid confusing the child, and partly to enable the examiner to 
cut out the essential test-materials, and transfer them, ав before гесош- 
mended, into в portable pocketbook. I hope it may shortly be possible to 
issue the entire set of materials both for tho psychological and for the 
scholastic tests, pound with the necessary schedules and tables, in а 


separate and handier form. 
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Ficure 9 (a). 
AGES IIl., VL, and XII. 


Tests 6, 29, and 56. 


(For instructions see pp. 26-27.) 
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Ficure 9 (b). 


AGES Ill., МІ. and XII. 
Tests 6, 29, and 56 (continued), 


(For instructions see pp. 26-27.) 
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(ii). 
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FIGURE 9 (с). 


AGES III, VI, and XII. 
Tests 6, 29, and 56 (continued). 


(For instructions see pp. 26-27.) 
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FIGURE 10. 


Е AGE IV. , 


Test 10. Comparing Lines. 
(For the first attempt the figure is to be shown to the child with the 


lines horizontal and the smaller above the larger.) 


“ (For instructions see p. 29.) 
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FIGURE 11 (a). 
AGE ІМ. 


Test 11. Comparing Faces. 


(For instructions see p. 30.) 
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Ficure 11 (0). 
АСЕ ІМ. 
Test 11. Comparing Faces (continued). 


(For instructions see p. 30.) 
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Ficure 11 (с). 


AGE ІМ. 


Test 11. Comparing Faces (continued). 


(For instructions see p. 30.) 
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AGE V. | ' 


| Ж Test 13. Copying a Square. 
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4 A " і. . Ficure 16 (b). 
AGE VII. 


Test 32. Missing Features (continued). 


(For instructions see pp. 43-44.) 
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Ficure 16 (с). 


AGE VII. 


Test 32. Missing Features (continued). 


(Рог instructions see pp. 43-44.) 
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FIGURE 17. 
AGES VIII. and IX. 


Tests 36 and 44. Reading and Reproduction. 


(For instructions see pp. 46-47.) 


LLL 


THREE HOUSES ON FIRE. 


LoNDON, 
September 5th. 


A big fire last night burnt down three 
houses in the middle of the city. 


Seventeen families now have no homes. 
The loss is more than 150,000 pounds. 


, who saved a baby in the 


A young barber, 
burnt about the hands. 


cradle, was badly 
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FIGURE 18, 


AGE X. 


Test 48. Memory Drawing. 


(The figures are to be shown to 6 


he child with the truncated pyramid to 
the left, and the Groek key p 


attern to the right. But see p. 56.) 


(For instructions see рр. 53-56.) 
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FIGURE 19. 


AGE XII. 
Test 55. Rearranging Mixed Sentences. 


(For instructions see р. 61). 
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(i) 
a defends 
master dog good 
bravely his. 


(ii) 
my asked paper 
the I teacher 
correct to. 


(iii) 
started the for 
morning early this 
we country. 
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Ficure 20 (a) to (f). 
AGE XIII. 
Test 57. Suggestion. 


(For instructions aee p. 62). 
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APPENDIX Ш. 


The Definition of Intelligence. 


Need for a Formal Definition. Тһе Binet-Simon tests claim to be primarily a 
Scale for measuring “intelligence " ; and it is therefore natural to inquire 
what precisely we are to understand by this word. Curiously enough Binet 
himself has given no fixed or formal definition of the term ; but he has made 
Béveral attempts at explaining how intelligence operates and what are its 
main characteristics.| Terman indeed declares that “ it is quite unreasonable 
to demand, as critics of the Binet method have sometimes done, that one who 
would measure intelligence should first present a complete definition of 14.” 

In view of the confusion that scems to have arisen among those who have 
discussed the various possible definitions, I suggest that it would be useful 
at the outset to recall the old scholastic distinction between a “ nominal ” 
and a “ геа] ” definition: “а nominal definition is one which states how the 
word is to be used ; a real definition is one which explains the nature of the 
thing to be defined." ‚А “nominal” definition of the term seems essential 
before we сап consider how to measure intelligence ; a “real ” definition, 
it is true, may have to wait for much further investigation. 


Definition Proposed. In these Reports I use the word in the sense proposed 
in several previous articles? : by intelligence I understand “ innate, general 
cognitive efficiency." This phrase incidentally seems to make explicit the 
idea in the minds of nearly all the earlier workers. First, it seems clear that 
Binet and his predecessors (Galton, for example) were seeking to measure a 
capacity that is “ innate," “ inborn,” or “natural,” as distinct from know- 
edge or skill that is acquired: (for the latter Binet himself proposed 
& scale of pedagogical tests). Secondly, they were attempting to measure a 
“ cognitive ” characteristic, and under “ cognitive " we must include prac- 
tical capacity, as well as intellectual capacity in the narrower sense. Finally, 
they were seeking to measure a general or all-round ability, not a special 
ability confined to some limited group of tasks. 7 

The teacher has no hesitation in assuming that some such general ability 
exists, and is definitely recognizable. Thus, in elementary schools each pupil 


attends the same class or “ standard ” for every school subject—a high class 
if he is bright, a low class if he is dull ; and eventually he may be transferred 
either to a secondary school or to a special school on the assumption that he 
13 exceptionally bright all round or exceptionally deficient all round. At the 


C) L'Année Psychologique 1909, pp. 1-147. In an earlier article in the same journal (1900), he 
had made “ adaptation,” resulting from attention, the chief characteristic. In this country the word 
had become familiar to psychologists chiefly from its use by writers on comparative psycholog to 
describe differences in the behaviour of different animals: thus for Lloyd Morgan degrees of “ intwili- 
Bence ” are assessed by the animal’s ability to “ adapt his behaviour to an environment of increasing 


Complexity," (Cf, Animal Life and Intelligence.) 


(9 The Measurement of Intelligence, 1916, p. 44. 
(9 J. Exp. Ped., I., 1911, pp. 93f. Child Study, IV., 1911, pp. 33-45, 78-100. 
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same time within а, given class, or within а given form at а secondary €: 
where all pupils are on much the same level for general ability, certain specia 
abilities seem to stand out. 

The assumption of a general ability has recently been contested by Prof. 
Thorndike in America and by Dr. William Brown and Dr. Godfrey Thomson 
in this country. Thomson maintains that the correlation tables which ad 
first sight seem to imply one common or general factor can be accounted for 
just as well by a number of overlapping group-factors.1 On tho other hand, 
Prof. Spearman has vigorously supported the traditional notion of a “ general 
intelligence ” (although he no longer wishes to use the term) ; but he doubts 
the existence of special abilities, entering into limited groups of Е gi ir 
guch a view, he considers, is merely a relic of the old faculty doctrine, 5. 
can find no support either in modern psychological theory or in recen 
psychological experiments.2 


Evidence for the Existence of Intelligence as thus Defined. How, then, are we 
to decide between these alternative hypotheses ? To begin with, let us once 
again recall a point in the logic of science. Nowhere in empirical science can 
we expect a direct deductive proof of our hypotheses: we can only show 
indirectly and inductively, that the hypothesis and its corollaries are con- 
sistent with the verifiable facts.3 | або 
First, then, it is clear that, if there is such а thing as genera id же 
entering into all school subjects, the marks for each of our tests shou Е n 
а fairly high positive correlation. Unless there is such & не, = 
manifestly, by adding or averaging the marks for a large number of tests, ^ 
should eventually obtain approximately the same final mark for every рарг. 
This is an issue of fact ; and, although the earliest investigators found a 
relations that differed little if at all from zero, this has not been confirme! 
by later work.4 o - 
Practically all recent investigators have found significant positive 
correlations between cognitive tests of every type; and the universality o 


PTH ptt, d, Am. J. Pr, XE, 1000, рр. 344-360 Brown, Mental: Moasurenent 
1912; Thomson, Brit. J. Psych., VIII, 1916, pp. 271-281. Thomson himself seems Уша те 
word “ intelligence ” as itself merely the name for yet another faculty: as he gous i às iders that 
18 not himself “a believer in the existence of a * faculty ' called general ability; an а pede 
the statistical work of those who afirm this theory is of doubtful validity." Although his Tas 
explanations cannot, in the present state of knowledge, be dismissed as untenable, m sd s ch 
that they appear to render the testing of “intelligence ” impossible. Moreover, if there à qn вис 
factor as intelligence ог general ability, we cannot assume that it is inherited or innate. [It should 
be added that, since this report was written, Prof. Thomson would seem to have altered his views» 
since he has not only himself devised tests of general intelligence, but even initiated researches on 
{bom differences in general intelligence. However, in his book on Instinct, I ntelligence, and Character, 
he states (р. 206) that ~ an intelligence quotient measures an average of the individual's Intellectual 

powers" ; and this definition may perhaps réconeile what to the superficial critic may appear (perhaps 
quite wrongly) an inconsistency or a change of opinion.) 

@) Spearman and Hart, Brit. J. Psych., V., 1912, pp. 51-84 and other papers. 

6) Thus, when Brown and Thomson complain that “ а general factor is only a possible, not a 
Decessary explanation of the facts " (loc. cit., note inserted In 1924 edition, p. 173), they are adducing 
^ criticism which could be applied to every explanation in empirical science. 

(©) The first investigation in which Galton's correlational technique was applied to mental tests 
was that published by Wissler іп 1901 (Psych. Rev. Mon. Sup., Ш). Spearman (loc, cit. sup., 1904) 
considered that the observed correlations should first be corrected for unreliability; I should rather 
urge that they should be corrected for selection. Teachers frequently complain that, when they try 
intelligence-tests on their own classes, they obtain much smaller correlations than those reported by 
psychologists. The answer ін: а well-selected class of school children (like Wissler’s classes of Univer- 
sity students) are, in virtue of selection, a relatively homogeneous group: where there is little variation 
in intelligence, there can be little covariation between the tests. The tests should be tried on complete 


age-groups : (on the “ Influence of Selection," see Pearson's paper with that title, Phil. Trans, Roy, 
Soc., CC, А, 1902, pp. 1-66). è 
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these positive correlations is in itself sufficient to justify the assumption of 
a common factor entering into all the tests.? 

But when we rule out the influence of intelligence, either by taking homo- 
geneous classes or by the device of partial correlation, we still find small 
positive correlations between tests of certain types. This seems to imply the 
existence of special abilities or disabilities as well. In my view, therefore, the 
best hypothesis for the practical teacher is the double hypothesis, namely, 
that which postulates the presence both of а single generál factor and of а 
small set of group factors, or, in more concrete terms, both of general 


intelligence and of special abilities. 


Nature of Intelligence as thus Defined. Having decided, then, that a general 
factor underlying all cognitive tests may be reasonably assumed to exist, we 
now have to take up the more difficult problem of determining its actual 
nature. 

In his first paper? dealing with this question, Prof. Spearman, after due 
consideration, rejected the “ intermediate ” type of test used by Binet, and 
preferred what American writers have called the “ German procedure "' (i.e., 
using laboratory tests of elementary processes) rather than the " French " 
(4.6., using tests of more everyday activities involving “ higher intellectual 
processes "). As а result he was led to identify General Intelligence with 
* General Sensory Discrimination," and concluded that laboratory tests of 
discrimination (such as Galton had proposed) ix have unrivalled advantages 
for diagnosing this central function." This is in keeping with the old philo- 
sophical view, that there is nothing in the mind which has not reached it 
through the senses ; and yet, as we ба expect, it is not a conclusion 
which has been readily accepted by teachers. 

Prof. aes aves dm however, had been confined to three . 
tests of sensory discrimination and assessments of five secondary school 
subjects. In order to establish the existence of a general factor underlying 
all cognitive processes, it seemed essential, as I have argued elsewhere, to 
Select tests which cover the whole range of cognitive ability, from the lowest 
and simplest sensory tests (such as those preferred by pron Spearman) up 
to the highest intellectual levels of all. When this is done,? we still find а 
common factor entering into all such processes ; but the tests which yield 
the highest correlations with this factor (and, indeed, with independent 
assessments of intelligence) are no longer the tests of simple sensory dis- 
crimination, but tests of far more complex processes. Indeed, the more complex 
the process tested, the closer its correlation with the general factor of intelligence. 
From this I concluded that intelligence must be essentially а synthesizing or 
Organizing capacity; and (to quote à later paper) the development of à 
child's intellectual ability appears to be “а function of the degree of organic 
complexity of which his attention is capable, or (in Stout’s phrase) of his 


capacity for noetic synthesis.””* 
y 


** General Ability, its Existence and Nature ” (Brit. J. Psych., V., 1912, 
d a mathematical “ criterion " to decide between rival hypotheses 
calls the “ intercolumnar criterion." It 

as to the relations between mental tests, namely, what he call 
should be noted, however, that this is а criterion for demonstrating not the presence of a general factor, 
but the absence of supplementary factors. The only “ proof” of the hypothesis of a general factor—an 
inductive not a deductive proof—must consist in the empirical verification of significant positive 
Correlations between all the tests or performances into which that factor enters. 

@) Am. J. Peych., ХУ, 1904, pp. 272, 284. 

(о) Burt, Brit, J. Psych., ІП, 1909, pp. 94-177 and later papers. 

(9 Journ, Ezp. Ped., 1919, р. 17. This is in keeping with Ebbinghaus's view that intelligence is 
“ 

ап activity of combination." » 


(1) In a joint paper on 
р. 53), Prof. Spearman has propose 
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Accordingly, in constructing supplementary tests of intelligence, such 
аз those described later in this volume (Appendix III, pp. 233.257), the 
assumption has been that the most efficient tests will be those that elicit the 
most complex mental processes of which the child is capable (and, of course, 
which the conditions of testing permit). This principle is itself confirmed by 
noting which tests in the Binet Scale are most effective (see p. 218). Obviously 
the most successful way of synthesizing а complex sot of data will be a 
synthesis which depends, not on mere mechanical associations, but upon 
logical relations. Hence the increase of intellectual ability would seem to 
consist essentially “іп an increase in the number, variety and compactness 
of the relations which the child’s mind can perceive and integrate into a 
coherent whole.”! Accordingly, in my earlier attempts to test ‘ higher 
mental processes," I included tests of relational activities, i.e., what would 
popularly be called tests of logical thinking or reasoning. The simplest type 
is to be found in what I called the Analogies test : this “ involves (i) the per- 
ception, implicit or explicit, of a relation ; and (ii) the reconstruction of an 
analogous relation by so-called relative suggestion” (1.6., relational 
suggestion ).? ы 


Criticisms and. Alternative Views. The views put forward in my earlier papers 
were discussed by Prof. Spearman in the course of his joint article on “ General 
Ability, Its Existence and Nature." It is encouraging to find that Prof. 
Spearman himself now explicitly accepts the view that “ the ‘ higher ' opera- 
tions such as reasoning, ete., generally produce larger correlations than the 
Sensory or motor." He argues, however, that “ the rule is at once explicable 
by the greater complexity of these processes: for the multitude of inde- 
pendent specific factors must tend to cancel one another, leaving the General 
Factor more dominant ” in the test-result (р. 69); and he believes that the 
“endeavour to identify the General Factor with synthetic power, etc.” is 
to follow “ а false track ” (p. 71). 

Nevertheless, further investigations, particularly by introspective 
methods, have only strengthened my conviction that it is the process of com- 
bining or integrating the subordinate processes that is the essential require- 
ment; and naturally integration is only possible if the processes involved 
exhibit some complexity. This view, it seems to me, also fits in Қы 
Sherrington's conception of the functions of the central nervous system. 
"Those functions are, in his well-known phrase, to facilitate efficient adaptation 
by “ integrative action." We can imagine that its capacity for integration 
must depend upon (i) the number of neurones ; (ii) the number of branches 
to the neurones ; end (iii) the systematic arrangement of these neurones and 
their branches ; and accordingly individual differences in intelligence may 
be conceived to depend upon differences in the neural architecture of the 
individual brain : it may be added that the microscopic study of the brains 
ОҒ low-grade defectives seems to bear out this viow. | 

.. Further, it is natural to assume that in the same individual the nervous 
tissue, like every other tissue (е.9., the hair or the skin), will tend to have 
much the Same general structural characteristics throughout, though, of 
course, in different parts it may be more or less differentiated. And thus we 


6) “ Experimental Tests of Higher Mental Processes and their Relation to General Intelligence,” 
» Р. 101. The phrase “ relative suggestion ” was taken from Prof. Stout, and 
igibly called relational suggestion, i.e., the suggestion 
of a fresh pair of correlates by а given pair standing in a given relation, These two principles—aptly. 


renamed “eduction of relations and correlates " — form the basis of Spearman's revised 
ИЕ ас 3 rm the basi ре; theory of 
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seem to have a physiological basis for interpreting the conception of a general 
cognitive factor.! 

Now, if intelligence at bottom rests on & structural characteristic of the 
nervous system, then it is not difficult to suppose that this characteristic may 
be inherited. Hence we have a further reason for expecting differences in 
general intelligence to be inheritable, or at any rate inborn. This expectation 
is confirmed by empirical evidence. In several later papers I have attempted 
to show that measurements of the general factor, as thus defined and tested, 
show a high correlation (40 to *55) in members of the same family. It was, 
indeed, as & result of cumulative evidence along these lines that I ventured 
to give а formal definition for the term '' intelligence," in keeping with its 
use by previous psychologists, and. to offer & concrete explanation of the 
definition so proposed. Intelligence, therefore, I defined as an “ innate, 
general, cognitive factor"; and the arguments just summarized seem to 
warrant us in assuming that something corresponding to the definition really 
existed.? | 
Once again Prof. Spearman is not wholly in agreement. Не accepts the 
evidence showing that intelligence is rovealed in tests demanding new adapta- 
tions, formed by the aid of “ clear awareness Ж (ог attention), and hardly at 
all in tests that merely evoke old or “mechanized " co-ordinations. But, 
Since in his view it is mechanized activities that can be simultaneously com- 
bined, whereas unmechanized activities interfere and compete, he and Dr. 
Hart reject the notion that intelligence isa synthetic ог“ combining " activity, 
to be explained by the structural characteristics of the brain, and prefer to 
identify y the general factor with the brain’s “ central fund of nervous energy. 

à they believe, is really “supported by Burt’s finding that 


Their conception, г 
the highest ‘correlations are given by performances demanding most atten- 


tion”; for, according to them, the most attentive worker is the most 
Successful worker, because he is the worker торап concentrate most energy 
On his task. Whether or not differences in energy? are inherited, they do not say. 

McDougall had previously put forward the hypothesis of a central fund 
of nervous energy. But for him mental energy is essentially hormic, not 


iti i i i is the primary 
pu за lies conative effort, and its main source is r 
E ce would thus correspond to the efficiency 


e i insti . Intelligen 

me хы i imeem perd S Spearman and Hart suppose) to the energy 
Ог power available to work it: an excitablo defective may be intensely 
activo and energetic, but the behaviour is not intelligent merely because it is 
energetic. м 
Practical Corollaries. It must now be apparent why the modern psychologist 
lays such stress upon the measurement of intelligence. If intelligence is a 
general factor, it will enter into everything the child Bayes tinka, dbes, SE 
attempts, both while he is at school and later on in after-life. If intelligence 
is innate, the child's degree of intelligence is permanently limited. No amount, 
of teaching will turn the child who is genuinely defective in general intelligence қ 
into a normal pupil. Finally, if it is inherited, the rate of reproduction of the 
various groups will determine the intellectual level of the next generation. 
Thus, if (as some have argued) the intellectual level of pupils at present in 
the London schools is lower than the level attained 10 or 15 years ago, this 


C) Burt, Brit. J. Psych., III., 1909, р. 169. Child Study, ТУ., 1911, pp. 99-100. 
, Brit. J. 


Я ., loc. cit.; Child Study, loc. cit. 
EE t reting the term attention in slightly different ways. My view of 


e а bably interp: 
Е e Ton all, viz., that it was an expression of the integrative, co-ordinat- 


“attention ” was taken from McDoug: т - 
, ог systematizing activity of the psychophysical system (Mind, XII, рр. 302f.). 


(*) Presumably, if the terms have the same meaning as they commonly have in physics, chemistry 
апа physiology, what is inherited must be differences in “ power " (rate of doing work, i.e., rate of 
Н Ы “ n 
Producing or using energy) rather than in “ energy ” аз such. 
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might be due to changes in the birth-rate. Hence it becomes a task of supreme 
importance to organize and to repeat mental and scholastie surveys such as 
the present at convenient intervals. 

An analysis of the data procured during this survey has already revealed 
& striking correlation between the intelligence of school children and the 
occupational class from: which they are drawn: arranged according to 
occupational classes, their average Т.О. varies from about 89 for children of 
casual labourers and 92 for unskilled workers up to 120 for children drawn 
from the higher professional classes. Now, as has been frequently pointed 
out, there is a definito inverse correlation between occupational class and size 
of family. Between intelligence and size of family the inverse correlation is 
even larger. The effects of these differences in birth-rate are obvious ; and 
it is difficult to withstand the inference that the average level of intelligence 
among the population as а whole must be slowly but steadily declining.* 
These deductions will need careful corroboration by further surveys carried 
out after (say) a ten years' interval along comparable lines. 


€) I have discussed this proble: 


m more full: th 5 2 
lectual Ability in Different Sections ym the Preliminary Report of a “Survey of Intel 


of the London School Population ” (1919). 


€ 


APPENDIX I y. 


Factor—Analysis of the Binet Tests.! 


In selecting pupils for different types of schools, teachers and examiners 
have two questions to answer : first, what is the general level shown by each 
child; secondly, does he possess any special ability, or disability, in this or 
that direction. Thus, in the County of London between 1 and 2 per cent. of 
the elementary school population are transferred to special schools for the 
mentally defective ; while at the other end of the scale nearly 13 per cent. 
are transferred to some kind of school offering а more advanced kind of 
education. Further, for these latter the education is of а more specialized 
type—academic or practical, artistic or technical. There are, for example, 
approximately 1,500 scholars holding free places in secondary schools ; more 
than 20,000 in central schools ; and about 2,000 holding scholarships at trade 
Schools, technical institutes, and schools of arts and crafts. For secondary 
and central schools the selection is made mainly by examination at the age 
of 11; for trade schools not, as & rule, until the age of 13. 
| In making such selections, besides the examination-results, the teachers’ 
reports may also be taken into account ; and in the near future, as such 
reports become more and more comparable and reliable, they doubtless will 
be, and indeed should be, given greater weight. The teacher, therefore, 
urgently needs some method which will enable him to detect, not only general 
intelligence, but also special abilities and aptitudes (assuming that there are 
such things). Moreover, many ‘would argue that, if the highly gifted child 
is to have a fair chance at examinations of the existing type, he should be 
recognized by the teacher at an early age, and, so far as practicable, encouraged 
to develop his special talents. As р . 4 

The Binet-Simon scale, аз we have seen, 18 intended primarily to measure 
the child's general level of ability. Asa means of picking out the supernormal, 
it is certainly not so trustworthy as it is for ascertaining the defective. 
Nevertheless at times it may be of unquestionable value in enabling the 
teacher to detect the brighter pupils and to assess their level in comparable 
terms, especially in those cases where, owing {0 absence, illness, or other 

ainments are not equal to his inborn capacity. 


cause, the child's scholastic att: : 
But secondly Binet himself appears to have considered that his scale might 
also throw light on special abilities or disabilities. Practical experience in 


some measure supports this view. Elsewhere I have described cases of young 
Children, backward in one or more of the fundamental school subjects, where 
the scale as а whole often demonstrated that'the pupil was not innately dull 
ог defective, but seemed to suffer from some specialized defect of memory, 
itself quite possibly innate. Certainly the memory tests that Binet has 
included in the scale are merely tests of immediate or short-distance memory ; 
nevertheless, if a child's immediate or short-distance memory is weak, then 
@ fortiori he can hardly be expected to show normal retentiveness over longer 
Periods ; and memory in this sense appears to be a specialized capacity on 
which the fundamentals of reading, spelling, and arithmetic more particularly 
depend. 
€) Abridged from an earlier L.C.C. Report submitted to the Education Officer (1981). 
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However, the very existence of these alleged “special abilities ” has 
been vigorously challenged by Prof. Spearman and other psychological 
writers, Such a notion, they contend, though still widely held by teachers 
and other educationists, arises merely from an unthinking acceptance of the 
discredited doctrine of mental faculties.1 Prof. Spearman has summed up 
his view under the title of * the two-factor theory." This theory maintains 
that mental performances depend upon two kinds of factor only : (i) a general 
factor common to all performances, and (ii) specific factors peculiar to each 
test. Ii: his view the specific factor “ seems in every case to be wholly different 
from those in all the others."? 

On the other hand, many critics of the Binet tests have objected to them 
just because they so often seem to depend upon special abilities or disabilities 
of a limited kind. Binet himself describes his tests as representing three broad 
categories : (i) tests of Sensory or perceptual processes ; (ii) tests of memory ; 
(iii) tests of verbal ability ; and sometimes even scems to speak as though 
general intelligence was a mere sum-total of these special abilities. Accord- 
ingly, it seems essential for us to determine, if we possibly can: (i) whether 
performances in the Binet-Simon tests do in any degree depend on specialized 
capacities; and (ii) if so, whether their influence is so large as to outweigh 
that of the general factor of intelligence. 

Now, if we are to envisage, however tentatively, the possibility of several 
mental factors or abilities, then we require a more general statistical procedure. 
We need, in fact, not a two-factor theory, but a multiple factor theory. In 
my previous Report on the Relations of Educational Abilities (1917, р. 56) I 
suggested that the problem could be attacked along the same lines as has 
been adopted in the statistical theory of “ multiple correlation " : if we could 
first assess the correlation of each test with the main general factor, then by 
means of the ordinary statistical theory we could “ partial out ” the influence 
of that factor and examine the residual or partial correlations to see whether 
they fell into groups which in turn had each its own general factor.* 

Evidently in principle the same procedure should be applicable to the 
Binet tests, though, as I shall show in а moment, an alternative approach 
may here be adopted, which is simpler and perhaps more suitable. If we 
apply the same method of calculation as was proposed for educational tests, 
we shall need first of all the correlations of each Binet test with every other. 
With the Binet tests, however, the marks are not graded, but are expressed 
merely in terms of pass or fail. The correlation will therefore be measured by 


C) The word “ specific ” has led to some misunderstanding. In my earlier reports I have adopted 
the term “ general factor ” to indicate a factor covering a given genus of tests, and the term “ special ” 
or“ specific " to denote factors limited to certain species only. Prof. Spearman uses the word “ specific ” 
In the sense of “ peculiar to” ог“ unique to”: his specific factors are thus each ипідие ёо a par- 
ticular test or even a particular test-performance, From the teacher's standpoint, therefore, Prof. 
Spearman’s theory may be described as a theory of a single factor. Towards the end of his joint article 
with Dr. Hart, he certainly seems to moye a little nearer to the double hypothesis for which I have 
always contended, and seems disposed to qualify his earlier and more sweeping statements, But his 
acknowledgment on this later page of “ the specific correlation discovered by Burt” suggesting a 
memory factor (р. 75) is not quite consistent with his earlier application of his criterion to my column 
of figures for memory (p. 55), There the conclusion he reached was that (after due corrections have been 
leant cue ane 9f coefficients shows no evidence for a factor other than the general. However, this 
a 5 Es 12 to press these minor criticisms : the, differences of viewpoint have already been fully 

е report I was requested by the Chief Inspector to submit on “ The Bearing cf the Two 
Organization of Schools and Classes ” (see also below, Appendix on the Classi- 
cording to Special Abilities). 


a ain For Binet's own views on the use of the correlational technique to settle the problem of mental 
a T = к sur les enfants, 1909, рр. 242, ' 
е reader who is not familiar with this conce; 
i ption as applied to the results of educational 
tests may consult the reports and Appendix cited above. For formulae cf. PP. 272-5 below. 
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some form of “association coefficient," i.e., а coefficient deduced from a 
four-fold table instead of from two columns of graded measurements. Since 
the tests are intended primarily to measure intelligence, and since intelligence, 
as we have seen, is distributed normally, the most appropriate coefficient, it 
would seem, is the tetrachoric coefficient described in a later appendix (р. 232).1 

Having obtained the correlations of each test with the rest, we can go 
on to apply the same technique of partial correlation as was used for educa- 
tional tests. By way of illustration I give results for 18 tests (those for ages 
IV and V, together with the harder tests for age III and the easier tests for 
age VI: table below.). These tests were chosen because they were applied to 
the largest number of unselected children (853 in all). Using the same formula 
аз before, the correlation between each test and the hypothetical general 
factor was first calculated from the observed tetrachoric correlations (after 
tentatively eliminating the effects of possible group-factors). The figures so 
Obtained (corrected by successive approximation) are shown in the first 
column of the table below. On deducting the effect of this general factor from 


Calculated Correlations of Tests with Hypothetical Factors. 


TESTS Gen. | Verb. | Man. | Mem. | Disc. Inf. 
Int. 
Naming .. es gs 30 :27 — — = — 
3 Numbers іш CiU 39 | — - a | = ЕР 
4 Numbers " 5% 53 -- — +28 = 15 
10 Syll. .. sa T :42 “13 — :21 — 
Syl, .. ә. .]| 8| 109 | — 34 | = = 
Dəfn. .. .. «| 56 | 4| — | — E ES 
Picture D. | s:97 | +36 | == = = m 
Differences " as -58 43 — — = = 
quare .. Ex 41 — :23 — :16 — 
iamond. . 45 T :55 — :32 — E: = 
Divided Card .. 5% “БІ -- 15 - 12 = 
2 Lines Dise. .. ix :35 — — — :19 ==] 
2 Weights Disc. :38 — — -- -25 = 
4 Pence .. 58 ха -43 — — — E 191 
13 Рөпсе ies АР 47 — — == = -94 
Comparing Faces -38 — — — 25 +26 
Colours 35 ә +31 | 718 — an pa = 
Cons .. .. [| #32] == == ы. =й г. 
Коте." Gen. Int." = General Intelligence ; Verb." = Verbal Factor; “ Man." = Manual 
Memory Factor; "Disc." = Discrimination; "Inf" = General Information. 


Factor; “Ме 
() Pearson has described a “* phi-coefficient " which gives “ the product-moment coefficient on 


the assumption that the presence of the character is to be considered зза concrete шпі" (Biometrika, 
Vol. IX., р. 167). This is in effect the “ root mean square contingency." Yule's coefficient of colligation 
4s virtually the phi-coefficient for a four-fold table with equalized subtotals. However, for such researches 
as the present, neither seems quite appropriate, since intelligence is not a character that can be con- 
sidered as a concrete unit. Moreover, both coefficients are affected by the total number passing the 
test, i.e., by the difficulty of the test. Hence, when we factorize association coefficients thus computed, 
We find an additional and artificial factor which seems to indicate the difficulty of the test. The task 
of computing tetrachoric coefficients is rather laborious, but may be greatly facilitated by constructing 
Abacs similar to that shown оп р, 231; the approximate value thus found from the graph can then 
be inserted for the squares and higher powers of т in the equation given at the top of p. 232; andr 
is then determined with considerable precision by solving the equation so obtained. 

(2) With educational tests our question is: how large are the specific or partial correlations 
attributable to special factors in a homogeneous class? We therefore apply Yule's formula in its 
Original form, Here our question is: how much is contributed by the special factors to the correlations 
Observed in the age-group ? Hence we no longer divide by the standard deviations ; and the formula 


becomes Tab.g=Tab—Tugrbg : and similarly for later factors. 
ы 3 
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the observed correlations, groups of significant residu^ls were then discernible, 
tending to form smaller * hierarchies " of partial or residual correlations. 
Each of these supplementary “ hierarchies " was then made the basis for 
determining the correlations of the tests concerned with further supple- 
mentary factors, each factor being limited in the main to a single group or 
cluster of tests. These additional correlations are shown in the remaining 
columns of the table. It will be seen that they are decidedly smaller than the 
correlations with the general factor. 


То determine the nature of the factors, various devices may be adopted. 
With young children, whose introspections are searcely trustworthy, the 
best procedure would be to calculate measurements for each factor, and 
correlate these measurements with independent assessments of the ability 
which we suppose each factor represents. This has been done systematically 
for the general factor, which we can thus identify with intelligence, and on 
a smaller scale for the verbal and the memory factor. But in a preliminary 
inquiry we shall probably not go far wrong if we seek to infer the nature of 
the factor from the processes apparently required to solve the related groups 
of tests. 

The tests for later ages have also been analysed by this procedure.! The 
results are very similar. We find, besides the dominating genoral factor, 
much the same group factors as were discovered in analysing educational 
abilities, viz., а verbal, numerical, and manual factor; and in addition to 
these there is some evidence for а memory factor, a visual or spatial factor, 
possibly a reasoning or relational factor, and a series of factors depending on 
Special knowledge acquired either at school or at home. , 

Thus, во far аз the method сап be trusted, it would certainly seem (i) 
that the test performances depend to some extent on special abilities as well 
аз on general intelligence ; and (ii) that the influence of these special abilities 
is never so great as that of the general factor of intelligence.? 

It is instructive to note that much the same factors are discernible if 
we begin by correlating, not scores in the several test-items, but orders of 
difficulty for pupils or groups of pupils, those formed by sex or social class. 
First, we notice that the orders for individual girls agree much more closely 
with one another than they do with orders for the boys (average correlation 
for same sex ^78, for different sexes “66). There is therefore an appreciable 
factor for sex. We сап eliminate this by taking the differences between average 
orders for either sex.3 Thus, instead of making a formal factor-analysis, we 
can reach the same results by comparing the two sets of average ranks, and 
noting what tests are responsible for the largest differences. We then find 
that the girls do better at the verbal tests and the memory tests, and the boys 
at the non-verbal or mechanical tests. We find equally suggestive differences 
Оп correlating or comparing the rankings for opposite social classes or for 


C) Detailed tables and a fuller discussion are given in the original report. 

C) Тһе relative influence of the factors must be assessed by comparing the squares of the hypo- 
thetical correlations: so that the influence of these group-factors is smaller than might be inferred 
from comparing the coefficients as they stand. It should be noted that these “ group factors" are 
qe distinct from pror. Spearman's “ specific factors." To assess the contribution of a specific factor, 
i raider. d the square of the general factor from unity, and then takes the square root of 

à us, for “ Difference: if there were no group factor, the correlation of the test 
with its specific factor would be мі 8? = “81. But, if we accept the group factor, then, assuming 
the pis to be Independent, the correlation with the specific would be опу 4//1—58*—:43* = *69. 
вр) 5 үч ОГ averaging used in the Report on “ Classification of Pupils according to 

immarized in the Appendix below, p. 449f). When we correlate the average order 
for the one sex with the average order for the other by taking the differences between the two, the corre- 


lation proves to be *87. Тһе flgure ma : 5 : 
agimat 178 Ge 208] У seem high; but out of 65 tests the total of rank-differences 
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normals and defectives. In all these cases the discrepancies occur in clusters ; 
ahd the clusters or groups of tests correspond with the group-factors dis- 
covered by the alternative procedures. Thus averaging orders for different 
classes of persons leads to much the same generalizations as factorizing 
correlations between tests (or for that matter between persons): we find the 
same abilities and the same types.! 

My conclusions may therefore be summed up as follows. (i) The new 
method proposed for determining multiple factors can successfully be applied 
to tests like those of the Binet in spite of the fact that the scores are merely 
dichotomous. (ii) The results show that even tests proposed for measuring 
intelligence depend in part on specialized factors,? and not exclusively оп а 
Single general Ғасбог, as Spearman's hypothesis would suggest. (iii) The 
special factors entering into groups of tests certainly contribute much less 
than the general factor. though it is wrong to suppose that their contribution 
is negligible or nil. (iv) The psychological factors found are much the same 
аз those found in analysing educational abilities, but other factors often non- 
Psychological, play an appreciable part. (v) That being 80, Binet's principle 
of choosing a wide variety of heterogeneous tests is fully justified. Only in this 
way can the effects of the specialized factors be made to neutralize each 
other (see p. 206). It is therefore unwise to rely on а shortened scale of 
selected tests (as so many investigators have proposed). (vi) The neutraliza- 
tion will only be fully effective if a proper balance is observed in constructing 


a revised version of the scale.* 


(9) For further data on these and allied questions, see Eugenics Review, Vol. XXX., pp. 255-260. 
С) То prove the existence of such factors, a test of significance is desirable. Following the method 
Used by Kelley for the standard error of coefliciency corrected for attenuation, we obtain the following 
арргохітаёе formula for the standard error of a saturation coefficient т: 
1 т. T(BER)M жазға sex 
er^ VN VA 301—2") (1+5 т) ++ (2) (1) 
where $ denotes the average saturation of the factor in question. 1Ё7 = 7 approximately, this reduces to 


br ізі d жәме ен aaki 
or IL y (tat (ii) 
Thus, for the saturation of “ 16 syllables " with the “ memory factor" (r — '34), we have by 


(ii) ог = 0'128. Hence the saturation is significant. 

(°) In later publications I have shown how the growing list of group-factors revealed by the 
multiple factor method resembles the lists of “ faculties ” given by older psychologists and the phreno- 
logists (cf, Measurement of Mental Capacities, Oliver and Boyd, 1927, where eleven are enumerated). 
Spearman has strongly criticized Binet's acceptance of a “ crowd of faculties ” (Nature of Intelligence, 
1923); but in his later Abilities appears willing to admit four group-factors—“ logical, mechanical, 
."Sychological, and arithmetical,” but not apparently “ verbal." і 


Memorandum II. 
THE THEORETICAL VALIDITY OF THE RESULTS. 


1. GENERAL SCOPE OF THE INVESTIGATION. 


The Problems Investigated. 


. The preceding memorandum presented an exposition of the Binet- 
Simon tests in a form adapted for use with English children, and 
based upon a revised allocation of the various problems to the successivo 
years of school life. That memorandum was concerned solely with tho 
Practical use of a practical scale ; and contained, therefore, no theoretical 
Justification for the re-assignment of tho ages, and no theoretical enquiry 
into the validity of the several tests themselves. Тһе task of the present 
memorandum is to describe the results of an actual application of the tests, 
апа to report in detail experiments and calculations, by which the assump- 
tions embodied in the foregoing revision may be confuted or confirmed. 

The initial aim of the whole investigation was twofold : to standardise, 
by an application to English school children, both the methods and the 
results of the scale; and to determine its diagnostic value, as thus applied 
and standardised. 

Such an aim involves four distinct problems. First, what changes in 
the actual procedure :аге necessitated by translating the French instructions 
Secondly, what averages in the 


and adjusting them for use in England ? r wh 
final results are to be expected at each age from English school children, 


both normal and defective, and, more particularly, where is the borderline 
to be drawn between the two types ?” Thirdly, how accurately do the tests, 
both severally and as à whole, measure the intelligence of normal and 


defective school children and discriminate between the two ? Lastly, what 
h es, apart from age and intelligence, 


influence is exercised upon the performance t 
У various extrancous factors—by sex, by social status, by educational 
OPportunity, and by emotional and moral disposition ? 

The first and more practical problem has already been dealt with in the 
Preceding pages. The sections that follow will be suce sively concerned 
with the three remaining questions, quest ions which from their gencral nature 
are more abstract and obscure. 


Need for Statistical Analysis. 
ce among the population, like the distribu- 


tion of income or the incidence of death, is & matter lorgely for statistics ; 
апа in its general statistical framework the prescnt enquiry must pursue 


much the same broad outlines as those adopted in my previous study of the 
But as now my conclusions are addressed 


distribution of educational ability. Б 
t of all to tho practical worker, I may here dispense with a repetition at 
length of the methods there described ; and for details refer the enquiring 
eorist to that earlier work." А Р 
that still remain, some prefatory apology 


__ For the statistical technicalities 
Š ars, ucalional Abilities, 1917. Р.В. Kiug and Son. 2s. 64. -—— 


U) The Distribution and Relation of Ed 
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The distribution of intelligen 
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is doubtless due. То those unfamiliar with the recent course of educational 
psychology the intrusion of mathematical refinements into problems of the 
classroom may seem to be little short of perverse pedantry, more ridiculous 
and less excusable than the crotchets of the trigonometrical tailor who fitted 
Gulliver with a suit of clothes by means of a sextant and a theodolite. 
Examining children, it may be urged, is among the simplest of the teacher’s 
daily duties ; and needs little else but common sense and rule of thumb: 
by many words, still more by many figures, counsel is darkened. 

Such criticism has to be faced by each new application of a scientific 
technique to everyday affairs. To the builder and the gunner of a century 
ago the mathematical calculations of the modern engineer would seem the 
idle pastime of an arithmomaniac. To-day, before a new railway bridge 
can be designed or a new gun constructed, abstruse computations must be 
worked out, by the side of which the statistics of psychology look childish 
and brief. The achievements justify the means. Designed in accordance 
with elaborate calculations, the suspension bridge spans straits, the canti- 
lever estuaries, which the old empirical arch and pier could never have 
crossed ; the 14-inch naval gun drops projectiles, of a weight, at a range, and 
with an accuracy, some twenty times as great as that achieved by primitive 
wrought-iron, smooth-bore ordnance. While Swift was gibing at the mathe- 
maticians of Laputa, Newton was writing his Principia, The satirist may 
be read the more widely: but the mathematician has more profoundly 
changed and furthered the course of civilisation. 

It has been the signal merit of the English school of psychology, from 
Sir Francis Galton onwards, that it has, by this very device of mathematical 
analysis, transformed the mental test from a discredited dodge of the 
charlatan into a recognised instrument of scientific precision. To the dis- 
regard of statistical procedure тау be traced the gross divergences of 
standard among those who diagnose deficiency in children; to the in- 
adequacy of Binet’s own arithmetical formulations may be attributed at 
once the popularity and the confusion that have attended his diagnostic 
scale. Every subsequent search for an equitable test of mental deficiency, 
every recent endeavour to construct a scale of intelligence, whether adapted 
from Binet or framed afresh, has necessarily been based upon one or more 
of the statistical methods that re-emerge in the following discussion. Ex- 
perience has shown that the practical efficiency of each new scheme varies 
almost in direct proportion to the thoroughness of its theoretical foundations. 


Version Employed. 

2 The version of the tests with which the following results were obtained 
differs in no important particular from that detailed in the preceding memo- 
randum. Тһе initial translation was undertaken for an enquiry commenced 
in 1912 in collaboration with Mr. R. C. Moore and other research students 
in the Psychological Laboratory at Liverpool University. The material then 
gathered demonstrated the need for a carefully rectified procedure. The 
task of revision was accordingly resumed in London, with the assistance of 
numerous teacherg and others, as already recounted. With the scale so 
Tevised the present data were secured. More recent emendations have been 
too trivial to affect the general outcome. 


Number and Nature of the Children Tested. 
The bor e на терогіе are those derived from London children only. 
hundred: aos ed in London schools number over three thousand five 
псгес ; and comprise, first, 2,674 “ normal" children, attending fifteen 
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different departments in the ordinary elementary schools; secondly, 729 
attending seven special schools for the mentally deficient; thirdly, 107 
juvenile delinquents from remand homes, industrial schools, and elsewhere. 

Of the elementary schools, eleven departments were examined by 
ma personally, two by the head teacher, one by the teacher from a 
neighbouring special school, and one by the several class-teachers. In 
the latter school each teacher was supplied with a typed copy of instruc- 
tions and with the requisite apparatus ; and the procedure was first 
thoroughly demonstrated and discussed. Where the marking is somewhat 
arbitrary, as in the drawing and the definition tests, the scripts obtained 
from the children were preserved, and the scores checked personally. - The 
data thus contributed by the generous co-operation of teachers comprises 


about one-third of the whole amount. Owing to the wide variation displayed 
f samples from schools of 


by social conditions in London, the inclusion 0: 
Very different types was deemed imperative. ln many cases, however, it 
test certain of the elementary schools 


Proved unnecessary or impossible to 


throughout. 
Of the special schools, all except two were examined personally. In 
y the head teachers. The children 


those two the tests were conducted b; 
attending such schools are relatively small in 


aged six and seven actually 

number. І have, therefore, incorporated results secured from children not 
actually attending special schools at the time of examination, but subse- 
quently transferred thither on the ground of mental deficiency. 


2. THE ORDER OF DIFFICULTY OF THE TESTS; AND 
THEIR ALLOCATION TO APPROPRIATE AGES. 


Percentages Passing the Tests at Each Age. 


The total results obtained are summarised in Tables III. and IV. These 
tables present, for ordinary elementary and special M.D. schools respectively, 
the Percentage of the children in each age-group passing each of the tests. 

he age-groups are distinguished by age last birthday. In each, therefore, 
the average chronological age is 3}, 44, 5%...., not 8-0, 4-0, 5:0...., as in 


the age-groups of many previous investigators. 
Before calculating the figures for normal children (Table III.) the per- 
ighted in accordance with its repre- 


centages found at each school were wel 
sentative character. The schools examined were first disposed into five 


Classes— poor, below average, average, above average, and good. The 
criteria for this classification were partly social, for example, the economic 
Position of the parents, and partly educational, for example, the rele- 
tive number of scholarships geined annually. АП the schools in а typical 


ondon borough—the borough previously chosen {ог my survey of educa- 
sified ; and thus a rough estimate 


tional abilities—were then similarly clas 
Was procured for the relative frequency of pupils of each type. The original 
Percentages were thon loaded proportionately by multiplying them through- 
Out each school by the figure denoting the frequency of its type within the 
rough. So computed, the averages yield a more accurate picture of a 
random sample of London children than апу results derived by examining 
merely a single school, however typical, or by simply averaging all schools 
Tegardless of their divergent character. Measured, for example, by the 
Standard deviation, the general distribution of ability would, in the latter 
case, appear too widely scattered ; in the former, too compact. 


C) This “ representative method of sampling ” (as I termed it) was described more fully in my 
оп this and allied procedures. 


Original report, but there is now a growing literature 


144 " TABLE III.—ORDINARY 
Number of Children at Each 


Order for 
Normals. Test. 
3 4 | 5 в 
1 
AGE III. 
1 Pointing — .. В 84-7 100-0 100-0 100-0 
2 2 Numbers .. s 82-6 98-9 100-0 100-0 
3 Sex 8% d 75-3 93-3 100-0 100-0 
H Surname: e 73:5 91-8 99-4 100-0 
5 Naming — .. Es 69-0 91:2 99-4 100-0. 
6 Picture (Enumeration) 65-6 87-7 93-7 99-6 
АОЕ ТҮ. 
7 6 Syllables .. є 58:2 88:5 90-0 99:3 
8 3 Numbers .. % i 453 83-2 95.8 99:3 
9 4 Pennies E ae | 34.8 82-4 97-4 99.4 
10 2 Lines 45-7 72:7 91:3 93-7 
11 Comparing Faces 33:2 60:9 91:3 08:7 
AGE V. 
12 Triple Order 20:4 05-3 81:2 96.7 
13 Square m bis 11:5 70-3 85-4 07.6 
14 10 Syllables E 17:6 50-8 81-8 07.7 
15 Age я EA 18:0 54-5 78-7 96:0 
16 Morning and Afternoon 13:5 51-9 79-6 96-7 
17 4 Colous .. AN 11:0 48:6 76-0 95:2 
18 4 Numbers .. 12-0 45-2 72:3 91:8 
19 2 Weights “- he 3-6 37-6 68-3 85:8 
AGE VI. 
20 Fingers ES * 0-0 23-4 62-5 80-0 
21 13 Pennies .. А 0-6 32-1 51-6 85:8 
22 Diamond .. нк ss E 0-6 11:7 49-8 83:8 
23 "transcription к 9-0 10-5 45-2 85-0 
24 Days of Week ie 0-0 17:2 43-2 81:3 
25 4 Coins .. 0-0 8-0 48:8 82-8 
26 Divided Card 12 19-8 47.2 80:8 
27 Definition (Use) e 0-6 21:1 40:2 72.3 
28 5 Numbers .. vis 1-2 18:2 37.3 75:7 
29 Picture (Description) 2% 1-2 16:8 49:8 73-5 
30 16 Syllables 0-6 14-6 47.8 72:7 
31 Right and Left ч E 0-6 11:4 52:0 75:7 
АдЕ VII. x 
32 Missing Features — .. 0:0 24:0 05:3 
33 Pence and Halfpence . 0-0 18:0 41.8 
Differences (Concrete) s 0-0 28-3 52:0 
35 Dictation a © А, 0-0 7-2 45.1 
AGE VIII. 
36 Reading (2 Баса) .. za ša 0:0 0-0 3:0 23.2 
37 Easy Questions 5 NE Е 0-0 0-6 9:6 ns 
38 Counting 20 to 1... . 0-0 o'o 814 509 
за Date а = 0-0 9-0 ae 10-9 
30 Change |} me P 0:0 9:0 22 14-5 
41 6 Numbers |. ә #% x 0-0 0-0 4-9 ы 
Аск IX. Я 
42 Months б ғ » т 0-0 0-0 1:3 7:0 
з 9 Coins x À Қ 9:0 9:0 E $:8 
E eading (6 Facts) .. oe 9:0 9:0 М 
45 Definition (Class) : o» 0-0 1:8 3-0 16-4 
Ace X, 
46 5 Weights '.. РА £u 0-0 0-0 2:0 14.3 
47 Sentence Building (2) 4% * 0-0 0:0 9:0 EPA 
48 Memory Drawing — .. va 9-0 0:0 0:0 4 
Ace ХІ, 
49 Absurdities .. m T 0-0 9:0 0-6 
50 Difficult Questions .. . 0-0 0-0 1:9 
51 60 Words 0-0 0-0 44 
53 7 Numbers .. Ds - E 0:0 0:0 2:5 
Sentence Building (1) E . 9:0 0-0 9-6 
AGE ХИ у 
re 3 Rhymes .. x 22 я 0-0 0-0 0-0 0-0 
58 Mixed Sentences — 7. z К 0-0 0-0 0-0 0.0 
сізге (Interpretation) B . 0.0 0.0 1:3 25 
Aor ХШ, 
57 Sussestion T S 0-0 6% 1-3 5.3 
en He i ei 0-0 0-0 0-0 0.6 
AGE XIV, 
59 20 Syllables 
$0 Defi x: Vs xa 0-0 0:0 0:0 0:0 
efnition (Abstract) 3 25 0-0 0:0 0-0 0-0 
AoE ХУ. 
бі Folded Paper 0-0 0-0 0-0 0-0 
erences (Abstract) ^ E: 5 ? * 
63 Reversed T = = 0-0 0-0 0-0 0-0 
тілше '., 24 2 0-0 0:0 0-0 0-0 
64 Restatement 
e-i ent " 
: - ks 0-0 9-0 0-0 0-0 
65 Difference (King, President) E 3s 0-0 0-0 0-0 0-0 


ELEMENTARY SCHOOLS. 1& 
| Age Passing the Several Tests. 


» 
| ; Age. 
Average. 
7 8 9 10 11 12 13 14 
100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 98-7 
100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 98-5 
100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 97-4 
100-0 00-0 100-0 100-0 100-0 100-0 100-0 100-0 97.3 
5 100 100-0 100-0 100-0 100-0 96-6 
| 100-0 100-0 100-0 100-0 0:0 10 2000 986 
100-0 100-0 100-0 100:0 100-0 10 
* ` 100-0 100-0 100-0 100-0 95-1 
100-0 100 0 100-0 100 H 100-0 100-0 100-0 100-0 93-6 
100 E 0 100-0 100-0 100-0 100-0 2.8 
E p 100 Е 100 0 100-0 100-0 100-0 100-0 92-5 
3 99-0 100- д ' Ж 
99-0 99:2 99.6 100-0 100-0 100-0 100-0 100-0 90-7 
" 
d à . 100-0 
на | өз | ші famo [ago | iwp | ime | io 
99-6 чк in 1000 100-0 100-0 100-0 100-0 
97-3 fio о 100-0 100-0 100-0 100-0 100-0 
978 ree 100-0 1000 | 100-0 | 100-0 | 100-0 | 190-0 
* + 978 08-9 100-0 100-0 1000 И 10010 Н 
961 485 100:0 100 0 100-0 100-0 100-0 100.0 
à 90% 100: . 100.0 | 100-0 
. 92-2 96-4 09-1 100-0 100-0 100-0 
. “0 100-0 100-0 80-9 
95-3 98-0 09-3 100-0 10050 20020 Иб 100-0 а 
96-6 99-0 100-0 100-0 100:0 100-0 100-0 100-0 18-1 
He are 98:5 100:0 | 100.0 | 1000 | 100-0 | 100-0 77-8 
94-8 99-0 o | 3079 0-0 | 100-0 | 100-0 | 100-0 7:5 
03.0 95-6 6 100-0 ОВ 100.0 100-0* 100-0 iri 
94-0 97:2 6 100-0 9-0 100-0 100-0 100-0 76-7 
^ 86.2 02.2 0 98-5 ru 0 100-0 160-0 100-0 76-6 
у 87-2 94-2 1 100:0 10020 100-0 100-0 100-0 16-4 
ы "me 5 90-5 | 100.0 | 100-0 | 100-0 | 100-0 16-4 
84-7 93-6 8 100-0 1000 1050 100-0 100-0 16-0 
85-3 95-2 6 97-3 5 100-0 100-0 100-0 75:9 
83:8 90;1 1 99-8 100 
j 2 
| z 100-0 100-0 100-0 Te 
| 87-8 95-0 98-6 100°0 10070 100-0 100-0 100-0 69-1 
89-5 90:4 96:8 100-0 300:0 100-0 100-0 100-0 68.8 
| ie: 80:9 BS 99-1 | 1000 | 100-0 | 100-0 | 1000 6 
67-3 87.2 94-5 99-1 
i 100-0 100-0 ші 
58-2 ` 90:5 100-0 100-0 2. 
12 851 89-3 100-0 100.0 550 
ша | йа | so i9 | 100 | 57-4 
c Да, а 5 . 
39-1 08-2 79-3 99:5 100-0 569 
42.5 60.2 78:9 
100-2 100-0 
35-3 1:6 78:6 98-8 100-0 
33.3 8: 76-0 98-1 99-1 
19:3 44-5 68-4 93-5 911 | 
23-6 40-4 03:8 | 
90 i 904 | 10:0 
21-0 36-1 53:5 93-0 98-3 5:2 
14.7 34-4 46-3 94-5 95$ ; db 
9:8 28-9 45:7 
5:2 24-4 29 0 
6-3 13-1 28. 1 
7:6 21-6 27 3 
75.8 18-8 25 92 
3:1 16:5 20- 
3:4 20-2 6:6 
to 1 #2 | Be 
4 11.2 * 
А 58-2 68-0 DET 23-9 
6-9 23:6 314 4023 28-0 32:8 02:5 69-1 10-4 
0-9 2. 6-7 19-6 2 
E - 22-0 31-1 51:0 2.3 16-9 
1-8 4-3 Ad 105 19:6 30-5 53.8 70:5 15-7 
0-0 11 a 
А . 14- 31:7 42-1 8:0 
у 050 0-0 a 14 $4 14 23-7 154 T2 
40 0-0 2 0:7 іг 12:7 20:2 41-3 6:6 
0 0-0 Е : 
. : 20-2 £8 
Я é 0-0 14 34 1:8 i ; 
9:0 20 0-0 9:0 2-3 3:6 ‚24-6 3-4 
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Order of Difficulty of the Tests for Normals. А 

In graduating such a series of tests as this, two conditions must be 
obeyed. First, the tests, marking as they do successive points upon the 
scale, should follow опе another in a fixed order of increasing difficulty. 
Secondly, the increase in difficulty should always be the same in amount : 
the intervals between each successive pair of tests, constituting as they do 
equivalent units of measurement, must represent equal increments of ability. 
Each step on the ladder must be a step upwards—and that for every climber ; 
and the spaces between the tungs must be of even distance. How far does 
the present arrangement conform to this double stipulation ? In Table 
III. the percentages show the difference in ease with which cach test is passed 
by normal children ; the ranking based upon these percentages will give 
the order of difficulty. Is the order inflexible ? Are the intervals equal ? 


The Stability of the Order of the Tests, у 

The tests are arranged т sequence ; and the sequence has been deduced 
by comparing the averages! of all the percentages in each of the several age- 
groups. The averages are shown in the last column of the table. One 
Source of instability is immediately obvious. Within the age-groups, taken 
one by one, the general decline in the percentages is interrupted here and 
thero by а momentary rise. Тһе orders for Separate years would agree 
neither with each other, nor with the average. These sporadic reversals 
are generally caused by tests learnt suddenly at a definite epoch in the child’s 

school life—fo: example, transcription, reading, and date. At the age of 
three, to draw a square is harder than to give one’s age, to name the colours, 
to distinguish morning and afternoon, to repeat ten syllables, or to echo four 
numbers. At the age of four, it becomes easier than these others; and, in 
later years, it is performed even more readily than the triple order. By some 
investigators it has been alleged that “ those tests are most useful which 
show the steepest rise in the number passing it from age to age."? The steep 
rise, however, means, in most instances, simply that the task embodied in 
the test is not taught to the child until he reaches a given school standard. 
Success in such tests is the consequence and guarantee, not of mental maturity, 
but of school promotion. 

On the whole, however, the inconsistencies between one age and another 
are neither frequent nor large. A more fertile and far-reaching question 
lies, I think, in this: How far does the new order agree with the original order 
prescribed by Binet, and with the revised orders proposed by subsequent 
investigatiors ? 

Between the arrangement presented by Table III. and the various 
arrangements which Binet published the correspondence is far from exact. 
To test the agreement more minvtely, I have worked out the correlation 
between the various orders. Тһе seriation obtained with London children 
correlates with Binet’s 1908 arrangement to the extent of :957, with Binet’s 

1911 arrangement to the extent of -977, and with the order derived from 
Binet’s own experimental data to the extent of -964.3 If, therefore, the 
Present results may be accepted as a criterion, the revised arrangement of 
1911 is a distinct improvement upon that of 1908. This conclusion is 
enforced by the correspondence that obtains between the present arrange- 


7 
" siis О to taking the “ difficulty-threshold ” of each test to be the theoretical age 
@) W. Stern ас Pass, and half fail in the test. Sce Appendix IV, рр. 439-448. 
first suggested by Baber cholopischen Methoden. der Intelligenzprüfung, 1912, p. 65. This criterion was 
tests, however, includ and has been accepted by Moore (loc. cit. inf., p.124); Moore's list of such 
» , les а large number that plainly depend upon school instruction. 
€) The probable errors are approximately + -015. 
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TABLE IV.—SPECIAL M.D. SCHOOLS. 
Number of Children at Each Age Passing the Several Tests. 


7 
1 
ue Age last Birthday. Aver- 
Defec. Test. r В "|, 589. 
tives, AM. кіш ШЫ 
— t | | | 93. 
- — ы 100) 100, 100) 100] 98-8 
i | Pointing *.. за € 805 po E 100) 100) 100) 100 98-1 
5 4 Surname. .. gs. +s 5755 98- 8 100) 100] 100! 100) 100; 98-0 
3 | Sex ч bc ae t To 98-8'98-3| 100) 100| 100) 
4 Naming ae $5 ы 97-5, 100| 100) 100) 100 
(9 |2 Numbers ~. ++ |781 06-3,97-4,99-2| 100, 100 
6 Picture (Enumeration) . "4 95- 197-4 99-2| 100) 100] 106 5 
7 |4 Pennies E T 93.8 96-509.2199-1| 100| 100 93-0 
228 |3 Numbers . : 06-3.96-5/99-2| 100! 100| 100; 93-0 
9* КФ Lines 92-697-4/98- | 100] 100 89-0 
10 | Square EE Jos- 98-9 100 87-6 
a omparing Faces .. ++ :3/99-1| 100] 100 57-5 
13 | 9 Syllables : -4196-2,99- p. 
* Morning and ‘Afternoon. -6/97 -2'97- 30 
a Age .. T iw :098-3/97* ag 
15 4 Colours : 4197 -2196 - P 
i | Triple Order ; 1197-296-588 m" 
1] | 10 Syllables ; 3/07-2/98- i 
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ment and that derived from Binet's own experiments, a correspondence 
closer than that subsisting between Binet’s experiments and either of Binet’s 
formal arrangements, » 

To collate the present order with the orders given by other investigators, 
2nd to compare each of these orders in turn amongst themselves, should 
yield an exquisite test of the stability of the scale. Which form of sequence 
accords most closely with all the rest ? In answer to this question, the correla- 
tions may be computed between the orders to be extracted from the per- 
centage tables recorded in the published articles. Ten such tables are 
accessible, compiled by various authors, working in various countries. 1 

Data for tests common to both the 1908 and the 1911 series alone 
are to be admitted ; and, further, tests for years III., IV., and V. have to be 
discarded, since scarcely any writers have employed them. These restrictions 
leave thirty-two tests available. The correlations have been calculated by 
the familiar method of squaring the rank-differences. The probable errors 
Tange from +-076 for the lowest coefficient (-625) to +-003 for tho highest 
(:986). 

The coefficients are Shown, arranged as a "hierarchy," in Table V. 
The hierarchical System strongly suggests a single “ central factor," under- 
lying, and in different proportions determining, all the various reconstruc- 
tions. That “ central factor" is presumably the ideal order—an order 
Such as would be reached by applying Binet’s own procedure to an indefinitely 
large sample, tested by an indefinitely large number of investigators, in an 
indefinitely large variety of countries. 

Here, it will be Seen, we are factorizing correlations between persons, 
not tests—the persons in this case being not the testees but the testers. The 
average correlation is -873— not a very high figure when correlating persons. 
The “saturations ” ($.е., correlations of each investigator’s order with the 
ideal order estimated by combining all) range from -984 to 189. The lowest 
is given by Wallin’s ; but this was based on epileptics. Saffiotti 8, bor i 
with Italians, and Bobertag’s, obtained with Germans, give slightly hig! m 
saturations. The four American investigators follow next ; and two EE 
investigators next. Binet's order naturally occupies a high position, since tj = 
formed the basis of tho rest; Goddard's is higher still, doubtless because X 
was the earliest of the American. Тһе order furnished by the Hen = Hie 
gation yields the highest saturation of all; but that may be due part y to the 


C) Comparatively few of the earlier tables are given in a form which enables the order of шош @ 
be determined precisely. The following are the sources of the те А абоуа, yen hers 
the data had occasionally to be re-cast into a comparable form, ¢.g.,by assuming that tests not applied to 
certain children would have been passed by all or by none at certain ages. Sometimes the figures have 
had to be Tecovered from graphs printed with a scale that is not always clear. 


А Binet, ть Mesure du Niveau Intellectuel,” L'Année Psych., XVIL, 1911, p. 150, Tableau TU 
H. H, Goddard, “Two Thousand Norma] Children measured by the Binet Scale." Ped. Sem., XVIII., 
1911. рр, 237-8, Table IL. 
9. Bobertag, ^ je, Intelligenzprüfunzen (nach der Methode von B. und 5.)." Z, Angew. Psych., V 
1911. Dp. 105 зер. (Percentages passim, but incomplete). СУ. :bid., УГ, 1912, pp. 495 seq. 
F. U. Samotti, га Misura dell’ Intelligenza nei Fanciulli, 1916, p. 155, Tavola. XXII 
iE: Wallin, Eeverimental Studia of Mental Defectives, 1912, р. 32, Table IV. 
> M, Terman and з, м. Childs, “А Tentative Revision of the Binet-Simon Measuring Scale of Intelli- 
Bence." J. Educational Psych., III., 1912, Pp. 72-3, Table IV. 
А. C. Hinckley, “ The Binet Tests Applied to Individuals over Twelve Years of Age.” J. Educ. Psych. 
УІ. 1015, p. 56, Fig. 25, қ 
©. Schmitt, Standardisation of Tests tor Defective Children." Paych. Monograph, XIX., 1915, POE: 
1. to VIL, рр. 70-77. е 


м. S ee “ Further Data towards the Study of the Binet-Simon Scale.” J, Exp, Ped., IIL, 1916, 


Е. C. Moore, “Тһе Application of the Binet-Simon Scale to Normal Enzlish Children," J, Exp, Ped., 
IV., 1917, pp. 121-123, Figure 5 
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fact that my version is the most recent, and therefore has sought to incorporate 
the features from all the others, Continental as well as American. " 
If we partial out the effect of the central factor, we are loft with residual 
correlations that arrange themselves into two groups or clusters. The American 
investigators (with Binet) form one group: (their saturations are : Wallin, 
"376; Hinckley, -210; Terman and Childs, -113 ; Goddard, -083 ; Binet, 
:033). Тһе British and Continental form a second : (Saffiotti, —.247; Taylor, 
— 164; Moore, — 161 ; Burt, —149; Bobertag, —-062 ; Schmitt, —-032). 
There is thus some common influence affecting nearly all the Americans, and 
apparently some other influence affecting the others. But the saturations 
for this supplementary factor are comparatively small: the main features 


"are the dominance of the general factor, and the high saturation exhibited 


for that factor by the present arrangement. 


TABLE V. 


Correlations between the Orders of Difficulty found for the Tests 
by Various Investigators. 


З =й! TT s 
Е “ 5 | 8 ЕЕ а El 
P з 3 El 5 [6 3 
Ея "Еа 
КТ -983|-927]-021/-892]- 
Burt .. .. .. | — |-938|:942|-975|-985|-927]-921 
Goddard |! |-938| — |-986]-928) -928| -925) -895| -923 
Binet ... ..  .. |-942}-986] — |-931]-923|-914|-911/-909 
Taylor 111] ]-975]-928}-931] — |-904-000|-033|:807 
Moore 21 |-985|-928|-923|.964| — |012|-006 d 
Terman and Childs |-081|:025/:014|.000-012) — (867-984 
Schmitt .. [-921]-895] 911} -933] -906)-867] — 
Hinckley |. - 892) -923) -909| 867] -875| -934| -853| — 
Bobertag |. С. |-909]-911]-924] -878 -899 -870 -846 вт 
Saffiotti 2 |-g26}- 862} -863]|+915) -911)-$39] -872-79 
Wallin UO CU [29-775 -756|-6901-667|-804 782, 833 
Grand Average.. | — 2-4 | = з 


T "€ resent arrangement is 0 - 
ili ther orders, therefore, the presen e 
For comparability gie e qoc ani eid: жас d 


at t tisfactory as a 4 t 
epu rd ihe näst satisfactory of all those here examined. The orders 


ч fined to scales entitled to represent the Binef- 
юн intended it. The most thorough and most 


S - с 
42% ions of Yerkes and of Terman—diverge too far 
recent revisions—the versio issible for strict comparison. Had they been 


fr igi to be adm = кч 
ео ee om for verification over the same extent as the original 
ре ei 4 нЕ м Ihave little doubt that they might have proved 
as stabiethe either the present arrangement or any other; only they. ean 


inet-Simon scales. 
oe Oe en, we may regard the tests, thus rearranged 
in order of difficulty, as marking points, fairly definite and moderately 
steady, along а linear scale. But stability is not enough. The gradation 
must be regular as well as rigid. The distances between each pair of adjacent 
points must everywhere be equal. Otherwise to measure intelligence by 


the number of tests passed would be а proceeding void of all validity. Units 
&re not units unless each has the same size. 
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А у The Equality of the Intervals of the Tests. 


The intervals between the tests can best be measured in terms of the 
‘standard deviations for the several years. Conceive a series of tests passed 
respectively by 50-0, 69-1, 84-1, 93:3, 97-7... . per cent. of a given age- 
group. With these frequencies, as а table of the probability integral will 
Show, the several tests would, in а normal distribution, fall beyond the. 
average degree of difficulty by 0, $, 1, 13, 2.... times the standard devia- 
tion. Тһе differenees in difficulty between the successive tests are thus 
equal, although between the successive percentages the differences— 19-1, 
* 15-0, 9-2, 4-4,... :—vary greatly. With a normal distribution the standard 
deviation may be assumed always to yield a comparable unit. Hence, if 
first expressed as the multiple of this unit, the difference observed at any 
one age between two tests may be legitimately averaged with the difference 
observed at any other age. А | 
By means, therefore, of a table of deviates for the normal curve, each 
percentage? in the body of Table III. was first converted into terms of the. 
standard deviation (S.D.). The differences between the figures so found, taken 
. insuccessive pairs, were then averaged. Adding the average differences in séries 
cumulatively gives the distances of the several tests from an arbitrary zero. 
“Thus constructed, the linear scale of tests may be depicted graphically by 
the graduated line in Figure 21. The vertical marks upon the horizontal line 
indicate the individual tests, the longer strokes showing tho first tests of the 
Several age-groups. Оп the whole, except toward the upper end of the 
series, the distribution of the tests is tolerably uniform. Аб age XIII. the tests 
begin to spread out very widely ; and they are somewhat widely scattered 
at age III. ў but between these limits the number in each S.D. interval, 
that is, in each successive unit along the imaginary base-line, approaches 
roughly—very roughly, it must be owned—to equality. In ages V. and VI. 
the tests are somewhat crowded and cramped; and in the later ages they 
open out again а little too thinly. But here the paucity of the tests is partly - 
explained and largely compensated by the progressive decrease in the 
magnitude and significance of the mental year when itself reduced to terms of 
а single standard deviation—-a decrease that will emerge more clearly in the 
discussion below (Table IX. and p. 170). Hence, as regards {икен of 
unit, the number of tests passed provides a measure quite as valid as the number . 
of mental years attained, қ z т 
Thus the new arrangement is about as accurate in tho equality of the 
test-intervals as it is in the fixity of the test-order, neither approximately || 
Perfect, nor wholly precarious, but for rough purposes and provisional use, 
sufficiently satisfactory. B 
Ав а scientific scale the graduation of the Binet-Simon tests 18 not, and 
cannot by any means be made exact. То obtain а scale at once more stable 
and More uniform, a far greater variety of tests must be first assembled. 
Vacánt, intervals could then be filled ; and tests that in difficulty virtually | 
duplicate each other could be abandoned. у 


Principles Determining the Age-Assignment of Each Test. 
, In assigning each test to an appropriate age, what is the best numerical 
criterion ? On this point much controversy has arisen. Binet, it would 
seem, started from the principle that an average child should, on attaining 


ЕЕ ие Рона then flo Wee of Table III. On p. 146 
же determined relative difficulty by comparing those from each row. For fuller discussion see original 
report (summarized in Appendix, рр. 439/.). — ы 
€) In view of the large influence exerted upon measures in terms of S.D. by a small error in. 
extremely high or low Percentages, those over 40 per cent. and those under 10 per cent. were disregarded. 
* 


FIGURE 21. 
 DIAGRAMMATIC REPRESENTATION OF THE TEST SERIES AS A LINEAR SCALE. 


(The intervals betweon the tests aro reduced to terms of the standard deviations of the age-groups.) 
“ . { > 
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each birthday, perform all the tests allotted to the year then reached. This 
assumption carried the following corollary: every test must be passed by a 
majority among the children of the precise age to which it is assigned. But 
what proportion constitutes a majority ? Opinions conflict. Pearson and 
Jaederholm suggest 55 per cent. ; Terman and Childs, 66 per cent. ; Goddard, 
75 per cent., “ог more." То Bobertag, Binet wrote: “А test may be 
assigned to a given age if only 65 per cent. succeed. . . . If 90 per cent. 
succeed, it is perhaps too easy." Ап increasing number of investigators, 
however, have adopted a criterion of 75 per cent. for every ago. But one 
cardinal fact all such proposals ignore. Expressed in terms of mental age, 
the average range of ability increases markedly from year to year. A range 
of five mental years (namely, from III. to VIII.) includes all the children 
aged five chronologically ; to include all the children aged ten, double that 
range (namely, from V. to XV.) is пееаеа. 1 Hence, if a criterion of 75 per 
cent. be adopted at age five, a criterion of far less than 75 per cent. would 
be required at age ten, otherwise in the latter instance the dividing line will 
be removed to a greater distance above the average. 

From this perplexity there is an easy escape. Let the children be 
grouped, not, as with Binet, by their age at their nearest birthday, but 
by their age at their last birthday. The age of the groups will thus average 
5$ years, 6} years...., respectively, not 5-0 years, 6-0 years..... Now, а 
correct allotment of the tests implies that in every normal group the average 
mental age shall coincide with the average chronological age. Clearly, 
to satisfy this requirement, not only must each child pass all the tests for 
his own year (that is, for age V., if he is five but not yet six) ; but, in addition, 
all the children must, on an average, pass half the number of tests for the 
year above (that is, for age VI.), or—to change the form of statement—half 
the number of children must, on an average, pass all those tests. If any 
chance to pass an occasional test from a yet higher age where theoretically 
all should fail (as age VIL), this will, in а symmetrical distribution, be 
counterbalanced by.an occasional failure in the lower ages where theoretically 
all should succeed (as age IV.).^ Here, then, is a simple criterion, uniform 
throughout the scale, identical for every age. То be assigned to anal оеп 
year, a test should be passed by approximately 50 per cent. of the children who 
are nominally of the year below. Tests for age IV. should be passed by 50 per 
cent. of the children aged three last birthday, and so through all the 
Series. It might perhaps seem less confusing to name such tests three-year- 
old tests, thus indicating that they are crucial tests for those aged over three 
but not yet four, For the present, however, the Binet nomenclature has 
been preserved, The tests in question are called IV.-year tests (Roman 
numerals being used according to the common convention), meaning thereby 
that they are tests which should all be passed before the mental age of 4:0 
can be scored, 

By this criterion, then, the tests have been apportioned among the 
several ages. Tt will be remarked that certain tests fall nearly midway 
between the two groups. Sentence building (one sentence) is passed by 

өт . 
So Meare on say ня 1e he sane ot een ty 


B 4 
E Wer note that, In virtue of the very peculiarity that haa given rise to this embarrassment 
lence absolutely exact deviation with iucreasing age—this compensation does not obtain with an equiva. 
їп terms of the standard асу there are the same number of tests, say five, at each year. Then, measured 

Ж equlvalent ot atest for per ‘ation of a middle age-group, Bay аде ten, n test for age ХИ. is not as a unit 
усаг at VIII. Hence, if (A УШ, since thus measured one-fifth of в year at XII, is less than one-fifth of а 

fund, mia ‘bo be aac bution of the age-oroup be strictly normal when is standard deviation {а taken 
не as unit, 
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43-0 рег cent. at the age of ten, and by 58-1 рег cent. at age eleven. А 
difference of only 1-1 per cent. in either age would have transferred the test 
from age XI. to ago XII. On an average, it will be found, about 72 per cent. 
pass the tests for their own age, although in single tests the percentage 
varies from a little over 50 in the highest ages to all but 100 in the lowest. 


Consequent Changes in Age-Assignments. 


For purposes of comparison I have tabulated in an appendix! the 
various oge-assignments proposed for cach test by all those investigators 
whose data are both accessible and comparable. The table re-echoes a shrill 
discordance between the various utterances—a discordance which does not 
always catch the ears of a public somewhat deafened by the panegyrics on 
Binet’s general scheme. One adjustment keys a test up ; another keys it down ; 
others, again, tune the whole gamut from а note peculiar to themselves. y 

With the average or commonest assignment for each test the present 
recommendations chime in tolerable consonance. If anything, they аге 
flattened a trifle below the age most generally assigned: for London 
children the tests as graduated by the aggregate results of previous inves- 
tigators would be pitched a degree too easy. In comparison, therefore, 
with other children tested by the scale, the child of the London elementary 
school appears somewhat precocious. 

Placed against the age-assignments originally prescribed by Binet, the 
present results iterate and emphasise the overruling need for radical revision. 
At least thirty-four tests out of the sixty-five need to be reset. The table 
subjoined (Table VI.) enumerates the changes which involve a displacement 


of more than one year. 


TABLE VI.—THE LARGER CHANGES IN AGE-ASSIGNMENTS. 


Binet, 1908. Binet, 1911. London Data. 


4 Colours = ar è VILE VII. У. 
5 Numbers gn sie ss MIL, VIII. Vi 

, Weekdays Ыф ий jin plein Omitted. VI. 
6 Numbers (omitted by Binet : X. suggested by Goddard) үш. 
Definition (abstract) .. ғ, ЖЕ XI. XIV. 
Problems ho % нк Жы» ХУ. хш. 
3 Rhymes за ә *.. XII. ХУ. хп. 

22 ЖП. ХУ. хт. 


7 Numbers .. «+ 


‚Ороп one point the present results and those of most recent investigators 
are in unison. The tests assigned by Binet to the lower ages appear—with 
the one exception of “ divided card "—íar too simple for London children. 

18 & consequence, eight tests are now crowded into age V., and twelve 
(including, however, five omitted from the 1911 series) into age VI.; this 
eaves for the higher ages only two or three apiece. On the other hand, in 
the higher ages Binct’s assignments are perhaps & little too stern. Two 
tests allotted by him to age X., and two allotted to age XI., prove to be too 
difficult ; and are, therefore, relegated to a later year. In ages V. and VI. it 
might, on a hasty view, appear judicious to abridge the number of tests ; 
but, since during the younger ‘ages a difference of one year has more signifi- 
cance than at the older ages, it becomes convenient to retain the minuter 


li Е 
differentiation thus provided. 
The new assignments introduce large alterations into the estimates of 


eee M ————————— 

Y Я 
4” (3) See Appendix L, рр.212-15. | 
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mental age аз based upon the Binet-Simon tests (see Table VII.) Children 
whom the 1911 révision would credit with в mental age of 6-0, 7-0, and 15:0 
respectively, would, according to my rearrangement, be awarded & mental 
age almost exactly a year below. On the other hand, a child credited by that 
revision with a mental age of 10-0 would now score nearly ten and a half. 
Doubtless the average social footing of the London child is somewhat above 
that of the particular subjects tested by Binet in his standardisation ; the 
latter are described as children of Parisian ouvriers, living in а district 
“ pauvre sans ёте miserable.” But, even after due allowance for this has been 
granted, the differences remain considerable. Тһеу demonstrate beyond 
dispute how urgent a fresh calibration is, before the scale can be cited for 
cvidence of retardation great enough to convict of mental deficiency. 


TABLE VII. 


The Conversion of Mental Ages based upon Binet's Original Scales 
into Mental Ages based upon London Age-Assignments. 


Corresponding Mental Age according 


Mental Age based to Present Rearrangement. 


upon Original 
Binet Scales. 


For 1908 Scale. For 1911 Scale. 
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b Explanatory Note.—A child obtaining a mental age of X. by Binet’s 1911 
scale will have passed thirty-nine tests in that scale—five for every mental age 
from ІШ. to X., except IV., which has only four tests. In addition, he would 
ау Pass the nine tests assigned to various ages from УТ. to IX. in 
four ШТ Scale, but dropped in the 1911; and also the tests of repeating 
to ages VIS numbers—tests omitted in the Binet scales, but here assigned 
to hin. phe VIIL—had these various supernumerary tests been given 
according to th н by implication, therefore, he passes fifty tests, which, 
accords him a p ipe the London assignments (Table II., facing page 19), 
а Similar calculation. age of 10-4. The other ages have been converted by 
i ont eae Xi? 1908 scalo (XIV., XV., and Adult), and three in the 
ment; hence no eoc, XIV.), have no tests awarded them in Binet's arrange- 

р ; ПО corresponding London assignments can be calculated. 
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Order of Difficulty of the Tests for Defectives. 
Р The orders of difficulty obtained respectively with defectives and with 
normals are far from coinciding. The total number of special school children 
passing each test has already been given in Table IV. According to the 
fresh order indicated by these figures, the list of tests has there been re- 
arranged once more. Тһе differences of position shown by each test in thé 
two rankings have been calculated by subtraction; they are shown in 


TABLE VIII. 
Differences in Order of Difficulty for Normals and Defectives. 


(The sign + indicates that a test is relatively easier for normals.: 
relatively easier for defectives.) 


the sign — indicates that a test is 
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Неге, near the head of the first 
offer relatively the hardest obstacles 


Table VIII. arranged according to size. 
seem to sort themselves into four 


Column, are to be found those tests which 
to the defective. These pontes asinorum to sort nto f 
or five broad.classes : (1) scholastic tests of а linguistic character (dictation. 
feadingy; (2) teste of immediate memory (two, foun, Bve, Seven ponens 
Six, fifteen, twenty-six syllables ; perhaps triple order) ; (3) reasoning tests 
9nd tests involving critical perception (absurdities, differences (class), 

Йоп (concrete), perhaps missing features, divided card, апа two 
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weights); (4) certain other linguistic tests requiring facility in manipulating 
words (mixed sentences, difficult questions, rhymes, three words in one 
sentence, sixty words in three minutes); (5) other scholastic tests depending 
on acquirements which should be learnt at an early period (transcription, 
weekdays, counting backwards, perhaps drawing the rhombus). 

Toward the end of the list the plan of arrangement places those tests 
which, relatively speaking, prove easier for the defective. These likewise 
belong to several categories, tolerably distinct : (1) picture tests (particu- 
larly interpretation and enumeration); (2) simple money tests (change, 
pennies, and halfpennies); (3) mechanical counting (four pennies, thirteen 
pennies) ; (4) scholastic tests depending upon information learnt after entering 
the special school (right and left, months, date) ; (8) tests of general infor- 
mation, depending principally upon age and experience (names of coins, of 
colours, of knife, кеу, penny ; number of fingers, easy questions, definition 
(use), age, surname, morning and afternoon, problems, perhaps suggestion 
and five weights). 

For many tests the shift in location is pronounced. Suggestion, with 
normals a test for age XIII., proves with defectives to be easier than either read- 
ing (six facts) or definition (class), which with normals are tests for age IX. Nine 
coins, change, and months, which with normals are also tests for age IX., prove 
easier for defectives than dictation, passed by normals at age VII. Accord- 
ingly, in applying the tests to defectives or to those suspected of deficiency, 
it will be prudent to adhere rather to the order of difficulty for special school 
children, Otherwise, when borderline children fail with definition (concrete) 
and five weights, the examiner, following the normal order, may forget 
they still may pass such tests as suggestion or picture (interpretation). E 

By a strange irony many of the tests which, on the ground of their 

scholastic nature, Binet rejected in his last revision (1911), stand among 
those that differentiate defectives most profoundly from the normal. This 
circumstance it is, no doubt, that has biassed many observers in favour of the 
earlier scale (1908). It might even, as a corollary, be claimed that scholastic 
tests are among the best tests of intelligence. Theoretically the claim is by no 
means indefensible. In practice, however, the play of specific educational 
abilities and of specific cducational defects, still more the wide variety of 
scholastic opportunity and of teaching efficiency, would import into estimates 
deduced merely from tests of school knowledge unknown and unadjustable 
errors. In English special schools the children have been selected largely 
by reason of their inability to profit by the ordinary method of instruction. 
During the carly ages at which most defectives are certified, such inability 
resolves itself, among the higher grades, into an incapacity for learning to 
read and write and spell with customary speed. Naturally, therefore, it is 
among tests of these very processes that the differences between special and 
ordinary schools most prominently emerge. 
: -That linguistic disabilities more particularly characterise the higher grades 
in schools for the defective is a fact of no small moment. Practical 
ence confirms this observation in two ways. In the higher classes 
(M.D.) schools the staple ground of complaint is that the children are 
tionately buckward in reading : among the older children left in th 
elementary school it is that they are backward in arithmetic. 


experi- 

of special 
dispropor- 
e ordinary 


Average Scores at Each Age. 

The gverage number of tests passed at each age h 

and special schools respectively is given in Table IX 
graphically in Figure 26 (facing page 203, continu 


У children from ordinary 
* Tho data are plotted 
ous lines, black and red). In 


TABLE IX. 


AVERAGE AND VARIABILITY AT EACH AGE. 


For Children of Ordinary ата Special (M.D.) Schools. 


Normals. Defectives. 
Number of Tests passed. Mental Age. Number of Tests passed. Mental Age. " 
Chronological . = | атеш “Мели 
Age. Standard Standard Standard Standard | Retardation. Ratlo. 
Average. Deviation. Average. Deviation. Average. Deviation. Average. Deviation. 
3.5 Tp 3.34 3.7 0-48 — - — — == as 
4-5 16.1 5:15 4-6 0-69 — — — — — — 
5.5 24.3 6.02 5.5 0.59 — — — — — РЕ 
6.5 32.2 5.29 6-5 0.83 11.8 1.74 4.2 0-38 2.3 64.6 
7.5 37.6 5:16 7.6 1-03 18-5 2.78 4.9 0.44 2.6 65.3 
8.5 43.0 4.80 8-6 1.15 24.4 5-16 5.5 0.40 3.0 64.7 
9.5 46-4 4-97 9-4 1-24 27.9 6-07 5.9 0.75 3.6 62.1 
10.5 50-4 4-81 10-6 1.29 32.5 6-60 6.5 0-96 4.0 61-9 
11.5 53.0 4.23 11:4 1:26 36.4 6.18 7.2 1.05 4-3 62.6 
12.5 65.3 3.38 12.3 1.18 39-1 4-75 ri 0-90 4.8 61.6 
13.5 57:9 3-15 13:1 1.20 41-5 5-21 8-0 1.19 5-5 59:3 
14.5 59:6 2.68 13.8 1-09 43-3 5:54 8-3 1-34 6-2 57.2 


Let 
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figure and table the averages shown аге the usual arithmetic means. But, 
with tests thus unevenly distributed, the arithmetic mean scarcely yields & 
satisfactory index for the central tendency іп the various age-groups. For 
the normal children averages so inaccurate would prove a grave disadvantage, 
since upon their averages our norms are to be based. N 

Among normals the fact and its causes are transparent. Тһе members 
of each age-group appear distributed asymmetrically along the scale of tests ; 
and the list of tests ceases abruptly with two or three hard tests whoso age- 
assignment is obscure, preceded by half a dozen tests that most bright 
children over twelve can pass. For the older ages, therefore, the upper end 
of the frequency-distribution is sharply curtailed. On the other hand, the 
lower tail of the middle ages sprawls back through the twenty tests assigned 
to ages V. and VI. The two tendencies combine to drag down the arithmetic 
means for all but the youngest age-groups. With distributions of this stamp 
the median should be the more appropriate measure. 

Calculation shows that for almost every year in the latter half of the 
age-series the medians rise above the arithmetic means by one or two units. 
Since each test has been assigned to its particular age-group just becauso it 
is passed by about half that age-group, and since again within a given age 
the tests increase in difficulty by approximately equal increments, it follows 
that the median for each age should fall about the middle of the tests for 
that age. This anticipation actual calculating verifies. With small groups, 
however, and with discontinuous variables, the precise determination of the 
median involves a procedure somewhat arbitrary. It will be convenient, 
therefore, to treat the central value for each age-group as falling exactly in 
the middle of the series of tests assigned to it. The values thus assumed 
rarely deviate from the calculated medians by more than 0-5. 

To the standard deviations expressed in terms of tests (Table IX., 
column 3) small interest attaches. They are determined chiefly by tho 
relative number of tests appropriated, as nearly equal in diffculty, to each 
age. Thus, among both normals and defectives, those groups with whom 
the many tests assigned to ages V. and VI. become crucial exhibit the largest 
standard deviations. 


Conversion of Score into Mental Age. 


^ 
In Binet's ** metric scale," the outstanding novelty, the central pillar 
of the whole design, is the measurement of intelligence by means of age. 
It is an easy and alluring notion. As the woodman, who has cut down an 
oak, estimates the length of its life by counting the annual rings across its 
trunk, so the teacher can measure the mental age of a child by making with 
the tests a cross-section of its mind, and reckoning the number of equivalent. 
years which its successes in those tasks denote. Thus the notion of mental 
development provides the final unit, as it formed the initial aim, of the 
Binet-Simon scale. How is the reckoning to be made ? 
) То convert the failures and successes into terms of equivalent years, 
various formule have been proposed. Binet’s ultimate recommendation 
ог be summarised thus: Credit the child with the highest age in which 
fs e P the tests ; and for every further test passed add an срргоргіаёе 
Traction ot а year. Since in the 1911 scalo there are five tests for every age 
(except age IV.), each test counts as one-fifth of a year. From time to 
time a child may also fail with a test or two from sets below the 
highest age in which he passes а]. Should corresponding fractions be de- 
ducted ? If an unusual success is to be entered to his account, should not 
an unusual failure be balanced equally ageinst him ? This Binet nowhere 
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DISTRIBUTION ACCORDING TO MENTAL АСЕ ОЕ CHILDREN 
OF ORDINARY ELEMENTARY AND SPECIAL (M.D.) 
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explicitly states. Indeed, he and his earlier followers evidently assumed 
that the breakdown would be far more sudden and abrupt than actually it 
proves, and that for most children the range of critical tests would be con- 
fined to one or two years at most. Later investigators, however, have 
demonstrated beyond question the need for carrying the child over an 
extended span of tests. Every test, therefore, about which there can be the 
least particle of doubt should be given to the child ; and he should be debited 
with every failure, as well as credited with every success. Such a procedure 
treats each success as of equal merit. Children who pass the same number 
of tests score exactly the same mental age, irrespective of the special nature 
of the particular performances in which individually they succeed or succumb, 
Of two children, both succeeding, let us say, with sixty tests, the one who 
succeeds with suggestion—a test for age XIII., but fails with definition (class) 
—a test for age IX., is accorded an age no higher than the one who fails with 
the former but succeeds with the latter. Assigned to an older age, sug- 
gestion, it is true, proves for the majority the harder test ; but to assume 
that it is in consequence the harder test for either of the individuals in 


question would involve an evident fallacy. 
treatment of tests as convertible, colour- 


This general principle—the 
less units—facilitates the construction of а simple index for translating the 
test-score immediately into & mental age and for deducing from age the 
number of tests that should be passed. It is shown and explained in 
Table 11.,: and has been used throughout the present work. 


3. THE DISTRIBUTION OF INTELLIGENCE. 
Distribution of Mental Ages among Normals and Defectives. 
In accordance with the age-assignments as now revised, the estimate 
been converted into terms of mental 


for the intelligence of every child has cor 
years. The numbers of normal children attaining each mental level at each 


age ure shown in Table X. As before, percentages were first computed for 
each school separately, and then weighted according to its representative 
es in the table were finally calculated. This 


character before the averag' y 
age-and-intelligence table may be compared with the age-and-standard table 
Published in my memorandum on educational abilities.* The comparison 


suggests that intelligence varies more widely than school capacity, and that 
possibly school methods prime and prod the backward a little nearer to the 
average standard, but do not exploit to its utmost the inborn intelligence of 
the more acute. They tend to level attainments without equalising ability. 
Table XI. exhibits in like fashion the distribution of ability among the 
special school children. It may be compared with the age-and-grade table 
for defectives in the memorandum on educational abilities.? In the present 
ne lowest grades of deficiency will be remarked at the 


table the absence of t! 
-transference of brighter children to ordinary schools 


older ages ; but the ге с Ў 
is not so conspicuously evident as in the table for educational ability. 


The averages and standard deviations in terms of mental years are given _ 
for the several age-groups, both normal and defective, in Table IX. 
(columns 4, 5, 8, and 9). The date are plotted graphically in Figure 22. In 
this figure the vertical lines represent the total range of ability at each аде, 
black indicating the children of the ordinary elementary schools, red those 
of the special (M.D.) schools. The cross near the centre of each line marks 
the age-average; the arrowhead at either end the brightest or dullest child 


€) Page 19 (*) Loe, cit page 22. Table IX. (3) Loc. cit, p. 8, Table И. 
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in the group. The thickened portion of the line measures a distance of + and 
—1 S.D. above and below the average. Between these limits, a range in 
all of twice the standard deviation, fall 68-3 per cent. of a normal distribu- 
tion, that is, just over two-thirds of the whole group. The diagram reveals, 
at every age and stage, a broad and unmistakable overlap between the 
children of special and ordinary schools. 

Among the normals the average mental age coincides almost exactly 
with the chronological ge, except in the older years. Here the reduction in 
the size of the averages for intelligence, an attenuation due to the lack of 


TABLE X. 
Distribution of Intelligence, Ordinary Elementary Schools, 

penus Mental Age. 

Age. 2- 3- 4— 5— 6— i= 8- 
Еа | v нет 
3-.. 6.7 63-5 29.8 — = == — 
4- 9-4 18-6 50-3 28-7 кін = кек 
5- - 1-5 19-6 62.3 16-0 0:6 — 
6— — — 3.8 26.2 43.9 23.1 2.7 
1- - - 0:3 5-7 22.4 42.5 20-3 
s= = — — .0-9 5-1 23.2 38.7 
а 18 = = = — 0-2 2.9 9-8 22.0 
m — = — — 0-4 2-6 6:4 
а p — — — - 0:5 8-5 
12 — — == = Е = 0.8 
m = = = = 0.3 
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In actual fact, I find that two children in my survey, passing this number . 
of tests, rank as 267th ог 268th in the entire age-group, which comprises . 
just under 300 children ; they would rank, therefore, approximately ninetieth 
оп а percentage basis. 
Where, however, the distribution of the measurements is asymmetrical 
i (as happens most conspicuously in the older age-groups when measured by 
tho Binet-Simon scale), the tables for the normal curve can no longer be 
2pplied. Тһе position inferred from the standard deviation would not 


TABLE X—(continwed). 


Distribution of Intelligence. Ordinary Elementary Schools—(continued). 


Mental Age ! Average 
| Mental 
9- 10- | u- | m- 13— 14— 15— Age. 
= | = = = wee = 3-7 
= E = E mdr Mo = Жеб 
кч — — — SS oo sar = 5-5 
1 0-3 Қар (е та d ox —-| — 6-5 
7-1 1.3 0-4 - 11 = - 7:6 v 
18-1 1-7 1-7 0-6 — — - 8-6 
85-5 21.8 5:0 2.1 0-7 — - 9-4 
18.3 34-8 23-3 11:3 2.1 | 06 0.2 10.6 D 
5-5 25-1 | 31:7 | 20-8 8-4 1-1 0-3 11.4 ^ 
2.4 | ir2 | 196 | 379 | 2153 6-1 o7 | 123 
1.3 5.7 11:4 18.7 | 370 | 24-3 1.3 |67189 2 
1.2 2.8 3.0 | 102 | 30-4 | 48% 3.8 | 13-8 А 
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with the position obtaining in reality. Апа, 
an only be deduced from tables — > 


above 


coincide so closely аз >] 
the child’s position с 


in such circumstances, JOH E 
specially compiled from the actual dist ribution. А mode of tabulation, 
convenient in form, and already much in use for measurements of children's 
height and weight, is that originally suggested by Sir Francis Galton, and 
termed by him the method of percentiles. Imagine a group of one hundred 

and one children arranged in inverse order of merit. The Ist or worst child . 

. will mark the zero percentile ; the 10156 or best, the 100th percentile ;* the - 
5156 or middle, the 50th percentile or median (and, if the group is symmetrical, 
the average). The llth, 21st, 3Ist,....and 91st children will mark the 1 0th, 

..and 90th percentiles. Eleven measurements thus suffice to № 

# 


20th, 30th.. ntiles. — ‹ 
indicate the general form of distribution. $ 
For the results of the Binet-Simon scale such percentiles are shown in 


Table XII. From these the approximate position of a given child in а 
typical series of one hundred children of the same age can be instantly read 
off, as soon as his test-score is known. The reader, however, should beware of 
inferring that equal differences between percentiles indicate equal differences 
in the measurement of ability. In mental age the difference between the 
10th and 20th percentile is half as much again as that between the 30th and 
40th. The difference between the zero and 10th may be, with age-groups of 
the size here dealt with, as much as one or two years (in theory, with an 
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infinitely large group it would be infinite); while that between the 40th and 
50th is but one- or two-tenths of a year. 
Correlation between Mental Age and Chronological Age. 


The correlation between mental age and chronological age is ek d 
the normals and -839 for the defectives.! For determining from the chrono 


TABLE XI. 

Distribution of Intelligence. Special (M.D.) Schools. 

Mental Age. Average 
ый | с ан рей... Mental 
Age. ESPES | 6— | 7— | s— | 9— |10- |i1i- |. Age 

6— 134-31 65-6] — | | | e 
1- ЖАС ІСПЕН ор — dou раға эу Ба 4:9 
8 — ТТ Е — | — | — | | г 
9- | — | 9-9|51-0|906| 7-3| 1-2) — | — | _ ср 
10 — | — | 6.21 24-8 135-4129.2| 3.5] 0-9| — | — s 
п- | 0:9 1.9 11:1118-5|48-1|16-7| 1-9| 0-9| — 7% 
12- | — | — | 3-8|17-1|45-7195.1| 6-7 0-9) — QUT 
13 — — | | 53/13-8|26-:6/35-1|14-9| 4.3] — 8-0 
14 — — | — | 59|11L8/17-7|33-4 21.6| 7-8 2-0 | 8:3 
j | — 

Average | | 

Chronological | 6-7| 7-4| 9-3} 11-1 12.11!13.1 | 13-7 | 13-9 | 14-4 

Age . 


logical age the a; 


pproximate mean mental аре the regression equations are 
as follows :— 


For normals, 
Mental Age 

For defectives, 
Mental Age 


= (‘951 х Chronological Age + :357) years. 


= (835 х Chronological Age + -856) years. 
Thus, on an average, for each chronological year the normal children advance 


mentally about nineteen-twentieths of a year; and the dofectives advance 
rather over half & year; 


9r, expressed conversely, to accomplish one year 
9f normal mental Progress defectives require, on an average, 1 year 
10$ months. 5 


__ €) The probable errors for these coeftivients are + 001 and + -007 respectively, The correlation ratios 
ате as follows :— 

(1) normals (a) mental age on chronological age * 

(0) chronologi 

(2) defectives (a) mental 


à 
* 


1b) chronological age оп mental age "848. 
Tested by comparin, = ne 


X.and XL), may be used to 
hen become plain, 


~ Were complete on the right, 
average mental age ” should be virtually identical 

age. In fact (as was pointed out in the Report on the Distribution of 
Educational Abilities) such tables are not correlation-tables of the ordinary type, 
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4. THE MENTAL RATIO. 


Б Its Calculation and Constancy. 

p If a child's mental age be divided by his chronological age, the quotient 
will state what fraction of ability the child actually possesses out of the 
sum total of ability which at his age he should theoretically possess—both 
amounts being measured in terms of years. This fraction may be termed, 
with Stern, the child’s “ intelligence quotient,” or, more euphoniously 
perhaps, his “mental ratio.” It js the counterpart, in measurements of 
intelligence, of the figure I have termed, in scholastic measurements, the 


child's “educational ratio."* 
Тһе mental ratios of special school children are shown for each age in 


the last column of Table IX. They vary but little. Whereas the degree of 
retardation increases from 2-6 years at seven to 5-5 аб thirteen, thus doubling 
in the course of six years, the ratios from age to age seem very nearly con- 
stant. Hence, as a method of indicating the degree of mental deficiency, the 


TABLE ХИ. 
Ordinary Elementary Schools. 


Distribution of Intelligence. 
terms of Mental Age. 


Percentiles for each Age-Group in 


Percentile. 

Age. 0 10th.| 20th.| 30th. 40th.| 50th | 60th.| 70th. 80th. | 90th. |100th 
(Worst) (Median) (Best) 

3— 9.0 12:8 | 3:2 | 3-4 | 3:5 3-6 |3-8| 4:0 | 4-0 | 4-2 | 4:8 
4-2 2.9 |36|39|41|43 4:5 14:6 | 4-9 | 5-1 | 5-4 | 5:8 
5— 3.2 | 4-6 | 5:0 | 5-2 | 5-4 | 5.5 5.6 | 5:8 | 6-0 | 6-3 | 7-2 
6— 4.0 | 6-3 | 5:9 | 6:2 | 5-5 6-5 | 6-7 | 6-7 | 7-2 | 777 | 8-7 
1— 4.1 | 6.2 | 6-5 | 7-1 | 7-3 T5 | 7-8 | 8-0 | 8:5 | 9-0 [10-8 
8— 5.2 | т.0 | 7-5 | 8-0 | 8:2 8-5 | 8-7 | 9-0 | 9:3 [10-4 [12-5 
9— 5.7 7.8 | 8-5 8:8 | 9:3 9-5 9-7 |10-2 |10-4 [11-7 |13:5 

10- 6.8 |8-8 | 9:3 | 9-7 [10-2 10-4 [10-8 [11-3 [11-7 [12-5 |14-6 | 
11— 7-7 | 9-7 [10-4 [10-8 [11-0 11.5 [11-7 [12-0 [12-5 [13-5 [15-0 
12— 8.7 [10-8 11:5 [11-7 12-0 | 12-5 [13-0 13-0 [13-5 114-3 |15-5 
13-- 9-0 [11-3 [12-0 12-5 [13-0 | 13.5 [14-0 14-3 |14-7 |15-0 |15:5 
14— 9.7 112-5 [13-0 [13-5 (14:0 14-3 [14-7 [15-0 [15-0 |15-5 [16-0 


justly claim to be, for any given individual, far more 
of retardation, since it 18 almost independent of age. 
For prognosis it is especially significant. Tf at the age of eight a child has a 
mental ratio of 75 per cent., being thus retarded by two years, we can predict 


that at twelve his mental level will probably be that of a child of nine, and 


at sixteen that of a child of twelve. 


Changes in Mental Ratio among Defectives. 

These claims, however, are but imperfectly realised. Although, when 
compared with the degree of retardation, the ratio appears throughout 
more constant, yet beneath this comparative stability lurks a perceptible 
drift towards diminution. It is small; but it is steady. The change is 


demonstrated most easily among the special schools. Here, at first sight, 


the decrease might seem attributable to the retransference of the brightest 


* mental ratio " may 
useful than the statement 


1 Гос. cil. sup., р. 15. 
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defectives to ordinary schools, and the continued influx of e 
creasingly dull. But of recent years—at any rate, in ihe schools nm edm 
these transferences have been rare. Further, tho elimination o t Г am 
cases proceeds as rapidly as the promotion of the best. And,since the o 


 age-groups in the Survey are preponderantly drawn from schools for elder 


boys and girls, schools to which the weakest defectives seldom gain admission, 
the children who together make up these groups с 


inferior samples of their year. 


direct evidence is of easy access. Besides simul- 
age-groups, each composed of different individuals 
during successive years a single age-group com- 
Is. The same child is thus examined at different 


Stages of his life. Data of both kinds were included in the records from the 
schools for the mentally deficient. 


At thes 
referred to me, and 
Commonly such ви isi 
after intervals of a 


tests it is possible to Sort defectives i 
mental age or (II) their mental ratio, 
or (3) declines, They may thus be c 
Progressive, (2) Stationary, (3) deterio 
ratio, as cases of pensatory progress; (2) regular 
ог proportional Progress; (3) relative decline. Tt will be seen that II {1) 


TABLE XIII. 


Mental Ratios obtained from the Same Children during 


Five Successive Years. 


Date of Testing. Mental Ratio 
1913 "* 63-7 
1914 - 65:3 
1915 64.5 
1916 62.6 
1917 + 59-8 
1918 57-1 


unsuitable methods at the previous 
were substantially alleviated. 


These were tested in 1913 
е » two had remained stationary; 
actual and absolute decline ; ang fifty-three could boast 
іп mental age— an advance occasionally &pproaching, 
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rarely equalling, the actual advance in chronological age Of those who 
advanced, sixteen had improved mentally by more than a year in the year's 
interval, five by more than а year and a half. The greatest improvement 
was that manifested by a child aged 9,5—2 boy with а bright animated 
presence, who at the first examination had a mental age of 7:8, and a mental. 
ratio, therefore, of 81-4 per cent. ; at the second he had a mental age of 9-5, 
thus advancing 1-7 years, and increasing his ratio to nearly 90 per cent. Тһе 
as that shown by a low-grade child of 91%, who at 


greatest deterioration wa 
the first examination had a mental age of 5-6 (mental ratio 57-9 per cent.), 


and receded by 1-4 years. 
Among defectives such patent examples of anomalous progress should 


be to the thoughtful teacher of no small interest. A change in the method 
of instruction is occasionally found to precede, and sometimes suffices to 
explain, the unexpected spurt ; those whose advance covered one mental year 
or more are mostly children who at the time of the first examination had 
been admitted to the special school but recently. In other cases some happy 
change in home conditions seemed responsible—a change that has of late 
been witnessed more frequently as a result of increased employment during 
the war. Five, however, are children of ten or more, who have been in 
attendance for several years ; and in every case, with one dubious exception, 
the subsequent history unequivocally suggests that the partial restoration 
must be connected with some deeper cause than mere accident or freak of 
fortune. That cause appears to be an intrinsic irregularity of mental growth. | 
Such children are creatures of deferred maturity. Their development is not 
arrested ; it has been postponed. Although upon a lower plane, their mental 
growth runs parallel with that of many cleverer children, in whom the phe- 
nomenon is more familiar. There is many 8 sharp child whose cycle of 
_ growth is like that of the mulberry tree, presenting first a long delay, and 
_ then a sudden yield of flower, and fruit together. Their existence is. 
recognised in the double scholarship examination. In London at the age 
of thirteen а second examination has been instituted specifically for those | 
who in the current phraso “bloom late," and whose anticipated powers, 


therefore, do not ripen by the age of ten. In like fashion, among the classes 
for defectives, time and due season will here and there disclose а sporadic 


" school autumnal.” А ч а 
There are, then, individuals whose imputed deficiency 18 apparent and 


temporary only. The initial retardation, seldom in these children very 
severe, is redeemed, partly, if not entirely, by a delayed and compensatory 
acceleration.! To overlook their latent possibilities, to treat them as de- 
fective for life, because stationary for a year or two, would be as mistaken 
as to root up a Christmas rose because it fails to blossom in the spring. 

. _ But deficiency, as well as normality, may wait until a later age to declare 
itself. A child of 12/4 showed a mental level in 1913 of 9-6 years, в ratio, 
therefore, of 77-4. On the basis of the tests even the most stringent American 
standard could hardly convict him of deficiency. A year later he had lapsed 
to а mental level of 9-2 years, a ratio, therefore, of 68-7. And when last 
tested at the age of 145, his mental age was 9-4 years, and his ratio 65-3. At 
this stage few would have hesitated to describe him as defective. External 
evidence, it may be added, rendered this diagnosis credibly certain from 
earlier years. Another child, aged түз, who at the first examination had & 
mental age of 6:4, at the second showed no discoverable change. He was 
still on the same low plane. At the beginning of the year his mental ratio, 


84-4 per cent., might be thought sufficient to absolve him of deficiency. 


(!) These cases seem analogous to those aptly desiguated Ly Dr. Auden instances о! 
(Annual Report of the School Medical Officer for Birmingham, 1912). 
% 


f ‘larval сарасіу”” 


^ 


` the deterioration may be most pro- 
nce is accompanied by temperamental instability 
5 far more frequently than epileptic compli- 
yet commoner, though not so clear. Even where 

there is no such aggravati i i 


ardly deem normal, Such уш 
seri las * potential] / feebleminded. 
perhaps analogous to those described by Doll as үк “ы Th йын. 


А radi A 
erge. arely is the transformation radical. 
into an imbecile ; nor сап а ё 


Our line of demarcation is 
certain children, whether judged by retardati j 
one side of a hypotheti i 
Should be ng m 
arbitrary ling о 


В . Apart 
decline аге, as a rule, considerable р 


8 it ds 
7 "Uy of latent normality and latent hi bee Fes 
essential, Particularly with children of younger ages, to supplement the du sis 
y evi from. other 80 * Even 80, to give a final diagno 3 
may not be Justifiable until the child has been observed and tested for Keon 
» perhaps for Some years, р nt deficiency or late 
normalin? ge 5 y + Жоғ cases where late fù 


ren suspected, › @ mental clinic or observation- 


e › but not verified, m 
centre seems indispensable, 9 need, as it were, a psychological dark-roo 
where we may seclude for deli cruti 


e 
e 

mistakab} deficient from the first; and, so far as the 
they have remained defective. s. any rate in th 
(1) See Training School Bulletin, 1916, Vol xim. No. 3, 
Studies in Feehleminde:iners, 1917. 
0.125, Florence Mateer, 'edagorica Seminary, 1918, Vol. XXV, 

C) Where, Owing to y Ce Of the child or other cause, the iy 
not exactly 365 days, the Amount of cha; 
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Education Act—to this day. Тһе average? progress made by the entire 
group during the year was - 0-47 mental years, а rate of barely one-half & 
mental year per annum. This figure, obtained by repeating the tests with 
identical children, concurs with the general result before observed, where the 
successive age-groups differed in respect of the individuals composing them. 
A progress of but half a year per annum implies, it will be noted, an annual 


increase in the absolute amount of retardation. 


TABLE XIV.. 


Annual Change in Mental Age and Mental Ratio in the Same Children, 
_ Grouped according to Age. 


| i 71019. | 1914. ойна обмен 
Erud хаза | Mental Mental Mental Mental Mental Mental 
Age. Ratio. Age. | Ratio. Age. Ratio. 

7.) 4 5.17 | 69-0 5-50 64-7 4-33 | 4.3 
S . 15 5-01 59-0 5.79 61-0 | +-78-| +2.0 
9 ..| 15 6-06 63-8 6-57 62-5 App | Sars, 
10 | d 6.45 61-5 6-99 60-8 +:54 | —0-7 
n os 7-25 63-0 7-47 59-7 4.22 | —8-8 
19^ 44 8 7-87 63-1 8-20 60-7 4:38 | —2:4 
19 ш. 7 7-63 |: 56:5 8-03 55-4 440 | —1-1 
м „1.‚„4 | тв | 5-8 | 7-67 | 49-6 | 4-02 !—32 


Тһе average change іп mental ratio is during a single year only —1-1 рег 
cent, In this enquiry, therefore, the mental ratio remains pretty steadfast 
from one year to the next. Among the children aged eight, however, the 
table reveals an increase. That increase is to be traced to the salutary in- 
fluence of the special methods of education upon nine or ten individuals 

An analysis of the results, both here and 


lately transferred to the school. 
elsewhere, divulges that immediately after transference to special (M.D.) 
schools an unusual degree of progress is, as a rule, made by the younger children. 


Seldom, however, does the advance equal one mental year per annum, the 
natural rate of the normal child. In the older age-groups, on the other hand, 
there is a conspicuous decrease. So remote are they from maintaining the 
normal rate of progress, that they cannot even maintain their own. This 
Seems attributable to two factors. The boys over twelve comprise for the 
most part individuals not sufficiently intelligent to be transferred to an elder 
boys’ department. They have been retained in the present school precisely 
because their progress has already slackened almost to a halt. Indeed, 
of the boys aged fourteen every one had reached his mental limit at the time 
of tho first examination. But in the other age-groups showing the same 
excessive decline such low-grade boys formed only а minor proportion. A 
Second and more general explanation must, therefore, be sought ; for neither 
the girls over twelve nor the children of either sex between eleven and twelve 
include a preponderance of low-grade types. The gradua) subsidence of 
Progress must be a universal characteristic. The lowest grades have no 
monopoly., Older defectives of all levels exhibit a premature loss of develop- 
mental impetus. Like a shell projected with an inadequate charge, their 
momentum is exhausted half-way to the target. 


i (2) In calculating the averages cited in this paragraph, the averages for the several age-groups аз given 
in the table have first been weighted according to the number of children in each age-group. Thus, they 
represent the averages for the entire group of children calculated regardless of age. - 


N 
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But, it may still be asked, does not the abatement of progress, as ex- 
pressed by the decrease in mental ratio, occur more frequently among the 
lowest grades than among the highest ? The answer is not far to seek. 
Higher or lower grades may best be distinguished, irrespective of age, by 
their initial mental ratios. According to their initial mental ratio, therefore, 
the children have been regrouped ; and the average change in mental age 
and ratio recalculated. The results aro shown in Tablo XV. The entire 
number falls into three groups or sections. There is, first of all, a group of 
five children who possessed at the commencement of the year a mental 
rütio of over 80 per cent. Each of these five improved at the rate of one 
mental year or more per annum. In the highest grade of special school child, 


TABLE XV. 


Annual Change in. Mental Age and Mental Ratio in the Same 
Children, Grouped according to Mental Ratio, 


Mental Rat’ No. of Children. | Change in Mental Age. Nm 
NR 
Ше Lu uu ш} 2 + 1.25 + 9-1 
35-40, « ..| 0 — = 
40-454: „ „| $ o: + 0:59 + 0-1 
45—80.. .. .. $ ^ d + 0-71 TI 
80-55. .. а, + 0-53 + 0:3 
— | ы 
85:16055 „2 „„ 16 + 0.23 == 252 
60— 65 .. 10 + 0-30 — 3:0 
65 — 70 .. 9 + 0-56 - 0:7 
TO а e ra 9 + 0-23 = 8*8 
16--80-.. 5 2, 2 + 0:40 — 2-4 
SO В. | 4 + 1.12 + 2:5 
ВО uu а xx] 0 - 
90—95.. . | 1 + 1-00 | + 0:8 


therefore, tho Speed. of progress may equal, or even exceed, that of the average 
normal. In such cases, as the las 


У t column of the table intimates, the mental 
ratio also expands ; and the celerity of the child's later progress cancels 
much of his original retardation. They may lose half their relative back- 
ку recovering all the normal rate, Тһе second group comprehends 
БЕ E A majority of the examinees, those with a mental ratio between 

n Per cent. Here the average rate of progress is under 0-5 mental 
than half that of the ordinary child. Of the forty-six 
y four children reach or surpass the normal rate—one 
ess In one year of actual time. In thirty-three cases 


lines ; the otl hi i 1 
teidence: жы eciines ; Yr thirteen, exceptions to the genera 
with ue ган ау among the younger representatives. Thus, 
&bsolute У ОЁ this section 


retardation increases, not only in 
2 ` The progress of the typically 
their years of gro an ee eg! ir school career is approached : 
aneth idien SE 1 are few and Slow. The third group comprises twenty- 
practically all ео ratio was less than 55 рог cent. In six, including 
таан” T older children in this Eroup, the mental ratio has diminished 
that they see exceptions, and support the rule 
namely, that the lower grades more 
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rapidly attain their mental limit. The infraction is more apparent than real. 
Every case has its explanation. Many are younger children recently trans- 
ferred to the special school as flagrantly backward, who during the first year 
under the new conditions made rapid progress, but—as later examinations 
prove—failed to sustain the speed with which they had begun. Some, 
however, seem to improve merely because there is such ample room for im- 
provement. In а young child, with а mental ratio as low as 30 per cent., ап 
absolute advance of much less than a single year will effect an increase of 
another 10 per cent. Further, on scrutinising the primary records it is 
evident that at least four children failed originally to do themselves justice 
because—like so many of the lower grades—their capacity fluctuates from 
day to day, and the first inspection overtook them in an unfavourable phase. 
Two at least appear to have failed in the first trial, largely because of the 
novelty of the examination ; and to have improved in the later trial, largely 
because the examination had grown more familiar. 

Тһе twofold influence of low-grade and increasing age is to be seen more 
clearly in Table XVI. This table gives the average change in retardation 


, TABLE XVI. 


Annual Change іп Mental Ratio in the Same Children, Grouped 
according to both Age and, Ratio. ғ 


с Mental нао а Age nt Commencement of Year. 
'ommencerm! d 
8-- 9- 10- 
55 — 60 .. + 2-6 — 9-2 -1-4 
802.46 ©» +1-+8 — 2:8 —4:3 
6-70... = === — — 55 
70—75 .. E is +40 —3.6 + 0.8 
75 — 80 .. ay = 0-0 43-8 
80— 85 .. 449 + 7:5 => 


manifested by defectives of various grades at ages eight, nine, and ten—the 
only ages in which there are more than ten children. Figures for the highest 
ages and for the lowest mental ratios are not entered, because the changes 
in the sub-groups—represented as they would be by but one or two indi- 
viduals, and influenced as they are by rare and special conditions—might 
obscure the general tendencies exhibited by the whole. 

It will be seen that within the three age-groups enumerated a large 
decrease in mental ratio is characteristic of, and corfined to, the lower 
grades and the higher years. Allowing, then, for extraneous influences that 
supervene in the younger ages, there is some evidence that, when identical 
children are re-tested, low mental ratios tend to become yet lower with the lapse 
of time and the increase of age. The numbers are small; the cases are selected. 
The evidence, therefore, remains inconclusive. Further data are needed, 
gathered on a large scale from tests applied again and again to the same 
children at successive periods of school life. 


Range of Individual Variability. 


A point of vital consequence is the extent to which the individual 
children, whether normal or defective, may depart from the average for their 
age and category. The standard deviations for each successive year are 
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given in Table IX., column 5. (Cf. Figure 22.) The figures are large; and 
among the children of ordinary elementary schools increase with moderate 
regularity throughout the earlier ages. At ten the rate of increase is relaxed ; 
and during the later years there is, if anything, an absolute diminution. 
Reference to the age-and-intelligence table (Table X.) shows that the decrease 
in the variations may be traced to a special cause—the progressive curtail- 
ment of the frequency distributions towards the upper extremity ой the scale! : 
were the Binet-Simon tests to be credited, but a handful of the older children 
could reach a mental age above thirteen or fourteen. This curtailment, in turn, 
needs explanation. It may be referred, partly to the fact that the brighter 
children removed at the age of eleven to central and secondary schools are but 
poorly represented, but chiefly to the abrupt and premature termination of the 
scale itself. Towards the lower extremity of the scale? the older age-groups 
spread themselves out more and more. The lower half of the distribution, 
which at ten and eleven extends only four i 4 


Scattering wouid &ppear no less prono 
towards the lower. Could full allowance 
thestandard deviations would continues 


at five, and again at seven and eigh 


found in the standard deviations for 
about a year later? Тһе diminutio 
large number of tests which children 


ratio to the mean or median age. In these two features, 
nd relative constancy from year to year, the range of 
i general intelligence resembles that dis- 
3 here, also, as T have elsewhere pointed out, 
hool life is almost directly proportional 

to age.“ Taken in conjunction, the two characteristics explain the virtual 
uniformity preserved by the “ mental ratio ” throughout the years of growth. 
;, .~" an average, the standard deviation is 11-8 per cent. of age. Thus 
im intelligence, аз measured by the present version of the Binet-Simon scale, 
children of London elementary schools tend to vary about the average for their 
i ge of eight and а , and throughout the earlier, 
if not the later, half of their school г by ыг of their age. Tho 
ing, an underestimate.5 In educational 
, tandard deviation was estimated as 

c дарда еі, p mg ‘ge, approximately one-tenth. Hence, individuals 
about a quarter as 


C) ie., towards 


Tight hand of Table x 3) + i 
€) For precie АШ hand o tribution of Abiline, ©), 56» towards left hand of Table X. 
UND [Үе уру istribution of Abilities, p. 94, Table x. 
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at eight ; and throughout the earlier ages by about three times the standard 
deviation of normals of the same age. If the standard deviation be taken 
as 12 per cent. of the agc, and the deviation of the defectives be expressed 
аз а multiple of that amount, the figure obtained is reasonably constant 
from one уевг to another. This accords with the facts just noted among the 
normals. The absolute retardation increases; the relative retardation 
remains nearly the same. The increase in the retardation of defectives is now 
seen to be but & special instance of the general increase in the individual 
deviations among the population as ә whole. Measured by the absolute units 
of an age-scale, the difference between individuals, whether normal or defective, 
tend to appear larger as the individuals themselves grow older. 


Overlapping of Age-Groups. 


The difference between the means for any two consecutive ages, when 
expressed in terms of the standard deviation of the lower group, averages 
1.02. Thus, the annual increment is, on an average, approximately equal 
to the standard deviation. In the middle of the series of ages this relation 


FIGURE 23. 


OVERLAPPING OF CONSECUTIVE AGE-GROUPS. 


Median Median 
of given age. of age next above 


+3 ta 


о +! +2 


-2 = 
SCALE OF INTELLIGENCE IN TERMS OF STANDARD DEVIATION 


OF GIVEN AGE-GROUP. 


holds with sensible exactitude ; the standard deviation at the age of eight 
is approximately one mental year ; and, conversely, the difference between 


th eight and nine is approximately 1 S.D. 
eh d 5 ap. Throughout, one age-group trenches 


This implies an enormous overl: ; 
deeply pon ds successors. Indeed, within the total range of all the children 
of the age of nine fall the averages of as many as eight distinct ege-groupe. 
"The general extent of the overlapping is pictured schematically in Figure 23. 

r intersect at в distance of only 


The two curves, here assumed to be normal, 
$ S.D. from either mean. Virtually 16 per cent. of the lower age-group 
reach or exceed the average of the age-group next above. Measured аз 
shown by the shaded portion of the curves, the average ámount of overlap 
is 61-7 per cent. From one part of the age-series to &nother, however, the 
extent of encroachment differs greatly, inclining оп the whole to expand. 
The actual amount at different ages is illustrated by Figure 22. In the lowest 


age-groups the overlapping sinks to 50 per cent. or less; in higher age- 
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groups it is much larger ; 


between the ages thirteen and fourteen it mounts 
to 77 per cent. 


at separate the inches are half effaced, and the 
centred that any one division 
arbitrary terms, of course, each 
specifically to suit the purpose of the 
purely artificial convention, intelligible 
convenient enough for rough-and-ready 
rement and exact research neither indis- 


year of development may be defined 
scale. But mental age then becomes a 
enough for popular description, 
estimates, but for scientific measu 
pensable nor appropriate, 


» whether from ordinary or special schools, can be re- 
: not now in terms of mental age or mental retardation, but by 
degree of deviation.: Re. the frequencies for each age can 
ly together. 'The resultant totals, converted into 

percentages for normals and defectives respectively, are given in Table хуп. 
In London the speci: ildren form but a minute fraction 
lation, comprising barely 1} per cent. of all the 
he same ages. In our present sample, however, 
dly larger, Rightly to compare the two denomina- 
ctives, either the number of the latter must be re- 
of the forme 
imately as 1-5 to 98-5. This has ие 
ined an aggregate opulation of 10, sn 7 
distributed in the Эйла Уау аз tho children сөрелік tested. Of this total, 
х аз special school cases; the 
+ The two groups are delineated in 


die ans the normal children ; the red the 
defective, Rt principle of Construction, 

identical wit], tho pair already publish, 
normals and doefecti ucational ability. As before, to display 
columns representing fifty or one hundr 

ав those тергезеп 

sively conde 


ri S it 3 
the actual hri S upper end. Th 
numbers indi 


? For age six, 
рег cent. of 6-5 years = 0-7 


- Similarly, — 1 S.D, = s. 
* Passing more than 27-6 and leag u 
©) Loc, cit. SuD.. Figure 6, facing p. 33. 


TABLE XVII. 


DISTRIBUTION OF INTELLIGENCE 
Among Children of Ordinary Elementary and Special M.D. Schools. 


Unit of Classification = Half the Standard Deviation of each Age-Group ; i.e., approximately half a year at the age of 8- 


ч Deviation. 


—esp.-l-& | —5 |-41| -4 |-31| -8|-21] -2 |-14 CHE ета ИЕТІН 
~5} S.D. [.D.-| S.D.- S-D.-.D.-S.D.-8:D.-8.D.-S.D.-S.D.-$D.- do BD ppb. De 


Ordinery Children — — — = | — | OL | 0:6 | T7 4-1 | 7.4 fca leor] 93-7111-6| 8-2 | 3:3 | 2-0 


100.0 


Defective Children 0.3 0:5 | 4-0 | 6:7 |21-1129-5 [25-9 | 8-8 | 1.3 | 1.5 | 0-4 


100.0 
! | | 
Theoretical Percen- | 
tage for Normally | | | | 
Distributed Group! — — }-00004;-0028 0-02 |0-12 0-48 1-7 | 4:4 | 9-2 15-0 19-1 19-1 15-0 | 9-2 | 494 | Deh 100.0 
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intelligence, as tested by the Binet-Simon scale, 
elementary and special (M.D.) schools. 
In the curve for the ordin 
visibly deranged by the absence of adequate tests for the brighter children 
_ of the older ages. As is inevitable, when, to show the probable distribution of 
& vast population, a small sample is magnified, the tails of the curve appear 


among children from ordinary 


normality,” the theory 
that ability is distributed in close conformity with the “ normal curve of 
еггог,”* From data so irregular, positive evidence to support this theory 
could hardly be extracted. But, where the distortion can be so readily 


explained, whero it was, indeed, so naturally to be expected, there, I take 
it, to maintain that the results в i | 


that 


andard deviation. In educational attain- 
e latter by over 4-8 times the standard 
uch again. The contrast endorses what 
The children of London special mox 
й of à 7 in lack of schoo! 

ability. of intelligence than in f 


Та general intelligence more + 
be matched by children left in 


ast twice the size Were examined. Beyond that same limit, 

however, there аге no less than fifty defectives, саси; to regard 
ho tail-end of в “ normal ” group distributed in exact 

the “normal” curve, would strain the laws of probability 


iati ight. 
asymmet; $ deviation. And a slig! 
account ыы ru шін would, without any further assumption, 
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FIGURE 24. 


DISTRIBUTION ACCORDING TO GENERAL INTELLIGENCE 
OF CHILDREN OF ORDINARY ELEMENTARY 
AND SPECIAL M.D. SCHOOLS. 
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5. THE LINE OF DEMARCATION BETWEEN NORMALS 
AND DEFECTIVES. 
in Estimates for the Borderline. 


em of this memorandum—the line of 
ls and defectives where 


Variations 


I now reach the central probl 


demarcation for mental deficiency. Between normal! ( 
is the boundary to be drawn ? What proportion, in & sample thousand or 


ten thousand of the child population, is to be cut off for transference to the 
Special (M.D.) schools ? On this question there has been, and still is, the 
à 


&cutest controversy. 
For the percentage 
ments made by Royal 


of the population which is mentally deficient, assess- 


Commissions and by acknowle 
and differ almost beyond belief. They reach from under 0-2 per cent.* to | 
over 5-0 per cent.,* that is, from about one in five hundred to about one in. 
twenty. One estimate thus recognises twenty-five times as many defectives as 


another. Upon what scale is an education authority, such as that for the 

County of London, to provide, when one calculation d 

the ages contemplated, 22,500 children ЫШ be defective, and another only 

900 ? d 
" P : i . It arises in part from 

The incongruity springs from various sources : 

incompatible el Ps what degree of unintelligence constitutes mental 

deficiency. The lower estimates doubtless envisage у those cases "e 

can itel; athological, cases Such 88 are encounter 

he regarded аз дейш ур The higher estimates tend | 


most in institutions and asylums. ы 
Glara ө fit by instruction in special schools, regardless 


tos i а bene Н 
of swe айча ЖО шоп in after life аз defectives in the legal sense. 
Partly, again, the discrepancies ensue from an unrecognised difierence or 
opposition between alternative paths of approach. Some investigators have 
begun by examining first the defectives- Тһе brightest of these they have 
regarded as indicating tho line of partition. Others have started with 
normals, and have te it to be marked by the dullest normal who 

Either course, divorced 


ken the limi pem 

could without aid just ear his own subsistence. ourse, dis 
from its ее ignores the broad margin of overlapping individuels. 
In assuming that the dullest normal outside an institution will rank next 
+ defcctive, within there lurks & simple but seductive 


&bove tho brightes 
e Insane and Feebleminded in Institutions (1010) a special 


1 ез Census Report on thi 
est ssa бө а the public authoritles in Massachusetta which included not only defectives in ~ 
found among the general population. On this basis it is affirmed that “if the 
roportion to the total population was the same for the entire United States... 
nded would be over 200,000." This amounts to about 0*2 per cent. It is added 
К 3 being cared for in special institutions. Similarly, Dr. Cornell, the Director 
hat not one-tenth of these ore philadelphia Public Schools, avers that “* the number of evidently ed 
may be said to be one to every nive hundred of the population, These 
D erts for years." Estimates at Vineland give rather 
tee of the Board of Education (1898), about 1 per cett nn 
nly and excluding ineducable imbeciles; the British Royal Commission (1904), 
cent. among school children only — the 


over 0:3 рег cent.: 
estimate referring to children О! 
rather over 0:3 рег cent. inthe general population, and 0:73 рег 


latter varying from 0-2 per с 
officers to the Board of Education average 
statistical returns, suggests “ something between 

(2) This is Binet'e деше (Mentally Defective Children, 
portion of defectives found in France by the terial Commissions (barely 1 рег cent.) in “ evidently far 
too small”; and cites “a special ‘and most careful enquiry at Bordeaux " аз yielding 5:17 per cent: не 
adds, “ Probably the percentage is somewhere in the neighbourhood of five.” In a publication ofthe United 
States Bureau of Fducation (1911) three eminent psychologists—J. Н. Van Sickle, L. Witmer, and L, P. Ayres 
—give 4 per cent. as the proportion of feebleminded children. 


declares that, between 4 


dged experts conflict | + 


Ж. 
е 


176 


fallacy. Freedom and segregation are contingent upon а ed ты 
factors, of which intelligence, though the most vital, is but one: the ее 
“normal ” may have been saved by а benign environment ; the ig el 
“defective ” may have been ruined by defect of character, There are tj d 
two thresholds, not one threshold. The frontier is crossed at different poin ^» 
according as we travel from below upwards or downwards from above. With 
“ascending procedure ’ —to borrow 
8 term from the psychophysicist—would locate the borderline at about 
—258.D., Perhaps even closer to the average ; the “ descending procedure 


Between these two landmarks, namely, twice and thrice the a = 
deviation, lie the boundaries advocated by most investigators. ees 
himself looked for a retardation of two years аф eight or less than eight, 
three years at nine or over, This would be equivalent to a mental i D 
between 75 and 66 Per cent., and to a deviation between 2-12 and 2-84 ae 

Та a normal distribution such limits would cut off 1-70 per cent. and 0 ч 
Per cent. respectively, Subsequent revisions at first leant towards ono o 
& retardation of either one-quarter or 


dation of 20 Per cent., which, with the present distribution, 
would correspond to —1-70 S.D., and с 


group, normally distributed. Оп the o 


scale, they write that “until the child i 
of its physical age, it is not possible to 
most scientific test, , . + that it із feebleminded,” With their deta four 
years answers to —4 S.D. Such a borderline would intercept “less than 


3 per cent. in the normal Population ” ; indeed, in а population normally 
distributed, а Proportion mu. 


ingle point upon the abscissa, and E 
at point. What line, what point, аге to be chosen? 


cutting down in the angle between the two main bulks. Here, if the over- 
lapping branches aro іп i istinet, the Splicing will be thinnest. 
In discussing the mental differences Y 
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distributed groups аге known, the theoretical point of intersection can speedily 
be ascertained by a formula derived from the classical equation for the 
normal curve.! 

For the normal and defective groups the point of intersection, when 
thus calculated, falls at about —2-8 S.D. below the median for the normals. 
Mathematically determined, therefore, this is the observed line of demarca- 
tion, deduced from actual practice. At the ago of eight last birthday—the 
age at which the largest number of candidates are presented for the statutory 
examination—a retardation of 2-8 years corresponds with a mental ratio of 
67-1 per cent. The practical effect, therefore, of the London organisation is 
to segregate the child of the special school from the child of the ordinary elementary 
at a level of intelligence equivalent to a retardation of about one-third of the 
child's age. In our imaginary population of:ten thousand this limit would 
mark off an additional twenty-seven of the ''normal" group as fit for a 
special school—possibly rather more had the whole number been actually 
tested ; forty-one special school children it would adjudge fit for the ordinary 
elementary school, so far, at least, as tested intelligence is concerned. 

In educational ability the point of intersection between normals and 
defectives, when similarly determined, lies at —3:3 S.D., that is, below the 
point of intersection for intelligence, by about one-half the standard devia- 
tion. For educational ability, however, the standard deviation is much smaller 
in relation to age. Hence, in terms of the ratio of retardation to age the 
borderline for educational ability differs but little from that for intelligence, 
being 32 рег cent. of age, or rather less than one-third. 

Such, or nearly such, is the actual line of separation. But to identify 
the actual line with the intended line is hardly permissible. The upper end 
of the defective group comprises individuals who have passed the scrutiny 
of three or four tribunals—the teacher, the school doctor or the psychologist, 
the certifying medical officer, and, in some cases, the medical officer inspect- 
ing for re-transference to the ordinary school. On the other hand, the lower 
end of the group, nominally normal, consists largely of individuals left among 
undoubted normals for reasons purely accidental. Some have evaded the 
notice, or escaped the sentence, of one or other of these examiners. A few, 
though duly noted and duly sentenced, are awaiting accommodation in some 
overcrowded special school. Hence, che high-grade defective always indicates 
ап uttered verdict; the low-grade normal merely the absence of а verdict. 
It follows that at the examinations where these judgments are delivered the 
retardation that is accepted as qualifying for the special school is less 
than a consideration of the low-grade normal might convey. The intended 


4  do,2—o,0, Я DEM T:N, 
(1) The formula used is the following: z = —} Ł AG da (011—0) log e Edi 
912—0? 


where х = distance of point of intersection from median of left-hand curve; d = distance between the 
two medians ; N,. М„ gy and gs, = as usual the areas of the curves and their standard deviations, 
The formula follows directly from the fact that у, the ordinate at x common to both curves, 
" 


x, ЖЕГІ 
№ Ja? М, 20,7 
= (1 - and (2. = 
Оут Е 


by cancelling 4/99 and taking logarithms throughout to base e. 
Тһе foregoing formula is the best to use when we desire to find the borderline between two dis- 


creetly classified groups, such as normals and defectives. If instead we were given as the criterion а 
borderline (k) оп a graded scale (y), then the best value for z is z = k/byz. 

In applying the formula to curves that are moderately asymmetrical, Е would suggest using only the 
intersecting halves, 1... the lower half of the upper curve and the upper half of the lower curve, and assuming 
these halves to be portions of normal curves whose averages coincide respectively with the medians observed, 
end then recalculating the standard deviations. The measurement obtained by the formula can be checked 
Graphically by plotting the two curves from tables for the probability integral in the usual жау. 


178 


line of demarcation is, therefore, nearer to the general average than the 
actual line. It wavers like the unsteady needle of a compass ; oscillating, 
for the most part, according to the personal views of each examiner, between 
--2:5 апа —2.0 S.D., points which correspond to mental ratios of 70 and 
75 per cent. x 

We are thus again thrown back upon the quicksand of subjective judg- 
ment. Аз a conceivable avenue of escape, I would advance, tentatively and 
to begin with, the following postulates. 

First, mental deficiency must be treated GS an administrative rather than 
as a psychological concept. As tho relevant statutes are interpreted in practice, 
mental defectives comprise an indiscriminate assortment of heterogencous 
types—social failures, school failures, failures in virtue of undeveloped 
intelligence, failures in virtue of unstable temperament. 

Unstable persons, whether children or adults, occasion no small per- 
plexity. Where the instability is a ground of social failure or a source of 
Social menace, it may, with some plausibility, be held that the unstable 


person should be dealt with under that clause in the Act of 1913 which relates 
to “ moral imbeciles "—** 


Viewed from the narrow 
“moral imbecility " we 
of daily practice, if “ 
intelligence alone, and 
case by 


“little or no deterrent effect," then the clause in question is of small utility 


If, on the other hand, “ mental" be defined 
igence, but as the adjective of mind, and so 
perament as well as defect of intelligence, then 
lity may be nearly or quite average, may yet, 
re and control, be dealt with as “ feebleminded 
moral imbeciles.” With this interpretation, to дәре 
deficiency іп intelligence is not necessarily to disprove mental deficiency in all 
its forms ;* and the application of the Binet-Simon scale would, for these 
cases, have but a 


With these the Statutes provide a further difficulty. Two definitions 
for children and another f * 

Е во pronounced that they require care, supervision, and 
ds for their own Protection or for that of others." Among children it 
ies сао that they “incapable of receiving proper benefit from 
datei. Tuction in thi i public elementary schools." The latter 
peta on Ee @ far larger Proportion of the population than the 

ы a eee us to а seco : the line of demarcation for 
the line of demarcation for 


C) Thave argued At greater le: 
ngth in f 
cation of mental detectives, s; она 


The Borderline for Children. 


Let us approach, first of all, the case of the defective child. As it stands, 
the statutory definition is too vague and indirect to be translated at once 
into terms of mental age. Іп some districts an inability to receive proper 
benefit from “tne instruction in the ordinary school" would include the 
dull and backward, for whom, as is now slowly becoming recognised, 
special educational provision is urgently needed, though seldom found. Іп 
more progressive areas “‘ the instruction in the ordinary school" might 
comprehend such special provision ; and here many children, who might 
otherwise be transferred to a special (M.D.) school, would undoubtedly 
receive proper benefit from instruction in the backward classes of the ordinary school, 
and at the same time cscape the unmerited stigma of mental deficiency. Between 
these two alternatives the poliey of different local authorities and the 
practice of different certifying officers tend, as is well known, to fluctuate 
widely. 

The variations from one local authority to another are, in present 
circumstances at any rate, all but inevitable. But under the same local 

‚ authority the standard should in justice be the same throughout. From 
this follows yet a further postulate : for immediate practical purposes the only 
satisfactory definition of mental deficiency is а percentage definition based on 
the amount of existing accommodation.* If in the special schools of London 
there is accommodation for only 1-5 per cent., then to adopt a borderline 
which, followed out consistently, would cut off nearly 2 per cent. is plainly 
indefensible. The effect of a personal standard, at variance with available 
provision, can only be that less urgent cases of а higher grade that chance to 
be transferred at an earlier date will forestall more urgent cases of a lower grade 
that are presented for examination later. This is no rare occurrence. Where 
а teacher or a doctor adopts some high standard of deficiency, whether 
borrowed from a French or American authority or based privately upon hisown 
generous view of the children's needs, then sooner or later his milder candi- 
dates are found usurping the room of more necessitous candidates passed 
by a colleague who adopts & lower standard. Such lack of co-ordination is 
manifestly unjust. There should be one weight and one measure. To no 
a priori line of demarcation can any inviolable cogeney attach. This or 
that percentage, this or that degree of deviation, is to be accepted solely 
on the humble ground of practical expediency. Once accepted, it should 
be complied with universally. Its merit lies not in its absolute character 
which is arbitrary, but in its uniform observance, which is essential. Whether 
в pound is worth two hundred and forty pence or two hundred and fifty 
matters but little. But the change returned should be the same in West- 
minster as it is in the Isle of Dogs. 

The method of defining mental deficiency by means of the percentage 
Jf accommodation available has already been illustrated in a previous 


(!) The ultra-logical may perhaps be tempted to deduce from my definition the corollary that areas 
which are without special schools must be equally free from mental deficiency: no provision, no defectives. 
And. when all is said, “for immediate practical purposes “ the conclusion is surely sound. With future practical 
measures and even with theoretical prolegomena 1 am not for the moment concerned, Were those my 
immediate interest, I should. of course, begin by discussing what degree of social inefficiency or of anti- 
social conduct seemed to require administrative provision, and how far those characteristics could be 
attributable to psychological causes. ^ ” 

I should add that my formulation of в borderline holds good in the first instance merely for 
average conditions In an industrial area, such as that which I have been studying. Where environment and 
stock are better or worse. different tigures would unquestionably be obtained. In the near future "we shall 
doubtless need separate statements for rural areas and residential areas, as distinguished from highly indus- 
trialiced towns, and perhaps even for the weaker sex аз distinguished from men and boys. 
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ium when discussing the line of demarcation in educational ability.* 

i ee suggested that, eme а child is nominated by the head ved 
for the statutory examination for admission to а special (M.D.) school, si 
should be proved to be retarded in educational attainments by at leas 
27 per cent., roughly one-quarter, of his chronological age. At the statutory 
examination itself, were educational attainments the sole criterion, a yet 
greater retardation would be Tequired. But educational attainments are 
not the sole criterion. For educational retardation may be due, not neces- 
sarily to mental deficiency, but to other factors of а very Special kind— 
&bsence from School, ill-health, or specific educational defect. Where such 
conditions operate, a child may be gravely retarded in educational attain- 
ments and yet prove average or above average in natural ability ; he Iam 
in school progress seem mentally deficient, and in practical intelligence 
Prove unquestionably normal. Е | 
assing over, then, for the moment those rarer and more peculiar cases 
distinguished by defect in character and temperament, the prime factor, the 
essential criterion, in mental deficiency is retardation in intelligence. And, 
with the same reservation only, it ensues, that, since in London special 


1$ per cent, of the school population of the same age. 3 
Between the ages of seven and fourteen, out of the conjoint population, 
ordinary and special school, the lowest 1-5 per cent. will embrace all those 
who fall below a deviation of —2-6 S.D. This is equivalent to a retardation 
of 30-6 per cent. of аро, or a mental ratio of 69-4, Accordingly, to be one 
sidered mentally deficient on the around of undeveloped intelligence, a child, 
when tested by the Binet-Simon scale as here revised, must be backward by at least— 
2 years at the age of 6 to 7, 
2} years at the age of 8 to 9, 
3 years at the age of 9 to 10, 
3$ years at the age of 12, 
4 years at the age of 13 to 14, 
and, generally, by at least three-tenths of his age, " 
The precise borderline, calculated for each або upon this basis, is shown, 
о: 


in terms both of mental age and of the number of tests to be passed, in 
Table XVIII. 


The borderline is taken 23 70 per cent. of the chronological age. The 
test designated аз crucial for any particular age is that test which in 
the order for defectives? most nearly corresponds with the borderline as 


expressed by the number of tests Passed. At the аде of six and в half, for 
instance, the borderline is 15 


п 8 tests; а child who at that age can perform 
fifteen or rmal. The fifteenth test in the 
for Normals, A ү. 
typical аге the excepti. 


5 ho > 
example, which in the former list is thirty-seventh, is in the latter list forty- 
second ; in the former it is below the borderline for age ten, and in the 
latter above the b i 


- In such instances the test most 
U) Loc. cit., p. 43. 


©) The test which corresponds to the borderline in the orde 4 
т for по e in 
Schedule 1., pp. 19-23. 4 mals is shown abovi 
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nearly equivalent іп the average or combined order isadded or substituted. 
A child that can perform the crucial test (and, in addition, of course, all those 
preceding it in the order for defectives) is to be regarded as normal. Тһе 
decisive criterion, however, is not the nature of the particular tests attempted, 
crucial or other—there is no one litmus test for deficiency at any age: the 
point to note in this connection is simply the total number of the tests suc- 
cessfully accomplished. For а nominal normality this total should at least 
attain the figure shown under the borderline as stated in terms of tests. 


TABLE XVIII 
Line of Demarcation between Normals and Defectives. 


орток Terms at pcr pode 4 Crucial Test. 
ge. Testa. Age. Tests. 
3-5 8-5 2-5 3-0 Sex. 
4.5 15 3-2 7.0 4 Pennies. 
5.5 25 3.9 10-5 Comparing Faces. 
6.5 33 4.6 15.8 4 Colours; (10 Syllables ?). 
7.5 38 5-3 22-6 Transcription; (Diamond ?). 
8-5 43 6.0 31.0 5 Numbers ; (Missing Features ?). 
9-5 46.5 6.7 33-8 Pence апа Halfpence; (Difier- 
ences ?). 
10-5 50-5 7.4 37.4 Counting 20 to 1; (Change ?). 
11:5 54.5 8-1 41-4 6 Numbers. з 
12:5 57 8-8 44-2 5 Weights. 
13.5 59 9-5 46-5 Sentence Building (2). 
14.5 61-5 10.2 49.0 Memory Drawing ; (Absurdities ?). 
15.5 64 10-9 52-5 60 Words; (7 Numbers 7). 


On referring to Table IV. it will be seen that in terms of tests the border- 
line here advocated coincides closely enough with the point at which the 
number of defectives passing the tests begins to taper rather rapidly. In 
age six, for example, after the sixteenth test the percentages drop almost 
at а blow from over 30 per cent. to 25 per cent. or less ; end with other 
ages a fall equally steep is to be noticed near the level of the test assigned. 

Expressed in terms of standard deviations, or in terms of mental ages, 
of mental ratios, and of mental retardations, a line of demarcation can have 
but derivative significance, a second-hand validity. Such a figure would 
vary widely according to the conditions under which it were obtainéd. This 
difficulty has already been illustrated in the previous memorandum upon 
educational ability. When, as was there observed, the standard deviation is 
calculated from the normal population only, the multiple of the standard 
deviation required to cut off a given percentage will differ greatly from that 
required when the standard deviation is calculated from a population in- 
cluding both normals and defectives. Nor is this the only ambiguity. A 
bias, ‘trifling and perhaps imperceptible, towards asymmetry in the form of 
distribution will introduce a large alteration into the proportion cut off from 
the extreme end of the tail by one and the same multiple of the standard 
deviation. Further, with similar tests of different abilities, and with different 
tests of the same ability, the standard deviation, as measnred against the 
differences between the age-averages, is as shifting as a weather-vane. Re- 
duced to terms of mental years, or translated into the ratio of mental years to 
actual age, the borderline delimiting the children of special schools from those 
of the ordinary elementary yields, as we have remarked, one figure for educa- 
-tional ability and another for intelligence; and for intelligence it yields 
figures different again when measured by the Binet-Simon scale and when 
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measured by means of other tests. 

70 per cent., when examined. by the 
but 50 per cent. when tested by gra. 
his common sense as revealed by + 
nearly ten, but his reasoning ability 
`А definit 
‚ in terms 


A borderline defective with a ratio of 
Binet-Simon scale, will have a ratio of 
ded inferences ;! at the age of fourteen 
he former is equal to that of a child of 
as revealed by the latter is equal to that 
ion of feeblemindedness expressed, like 
of mental retardation, or converted, like 
terms of a mental ratio, presupposes for children 
a fixed and reliable standardisation of age-norms, and for adults a recognised 
limit of intellectual growth. No such age-norms have been worked out ; по 
such intellectual limit has yet been measured. When both have been secured; 
each will still require to be perpetually ratified, and frequently readjusted, 
as time goes оп. 
ə From all these u 


ncertainties the 


percentage borderline is virtually 
exempt. It does not d 


s epend upon the mode of calculation. It varies but 
little with the type of test employed. 16 presupposes neither ап age-scale 
for the growing child, nor ап 


»ental maximum for the stationary adult. What- 
ever (езі be adopted, however the borderline be expressed, the same indi- 


and therefore the Same number of individuals, should be selected. 
Evidently th i 


ction is drawn. Тһе percentage 
18 to be regarded as basal. It has, however, one 
drawback. At differen percentage differences 
denote equal di У only where the form of distribution is 
rectilinear, With curvili istri i 


rithmetically comparable, Nevertheless, statements 
in terms of such units, li in terms of age, ratio, or retardation, 
i ugh unquestionably the most scientific 
Percentage definition, for endowing № 
eoretical purposes and a concrete inter- 
ments are not themselves fundamental. 


аз а device, tho 


Such state 


ion suppose, first, that, for adults 
dren, namely, & per- 

; and assume, as із commonly done, 
се measured by the Bi 


net-Simon seale advances but little 
» 88 the lower limi: 


C) See below, Appendix гу 2 
6) Рог the definition of * qui PP. 251-254, c 


) See above, D. 150. 
(*) See note on the u 


artile " see р. 337; for that oj 


f “ standard deviation," p, 293. £ 
Pper limit of mental growth, p. 256, ашай 
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American psychologists dictate а line of demarcation that is higher and а 
Standard that is more severe. s C " 

Following а scheme proposed by Goddard; the American Association 
for the Study of the Feebleminded placed the upper limit of mental deficiency 
between the mental ages of twelve and thirteen. Unquestionably for imme- 
diate practical adoption in this country such а standard is far too lofty 
and sweeping. It seems certainly higher than Bi.et’s criterion. Binet’s 
view, however, is only indirectly implied. For the diagnosis of high-grade 
adult defectives he selected some half-dozen crucial tests—weights, difficult 
questions, sentence building, definitions (abstract), picture (interpretation), 
and rhymes. These belong to ages IX. to XII. The other tests from these 
age-groups, defective adults, he thought, might pass, in virtue of mere 
memory and experience, Even if for all these more mechanical tests wo 
accord them complete success, the highest grades could in theory barely. 
obtain a mental age of twelve, probably in practice not that of eleven, 
Among the French defectives actually tested by Binet and Simon “ the best 
endowed,” we are told, “ did not surpass the normal level of nine or ten.” 
These earlier statements, however, are not devoid of ambiguity. More 
recently, in addressing the English Eugenics Society, Dr. Simon has expressed 
а clear and definite recommendation. “ Provisionally,” he says, “16 may 
be proposed to fix at nine years the upper limit of mental debility.” In 
sending forward for notification by the local authority the names of particular | 
children as they leave the special school, London head teachers adopt by 
implication а limit lower still. At the calendar age of fifteen or sixteen 
children are rarely nominated—at least, on the ground of defective intelli- 
gence alone—unless their mental age is below that of eight. 

My own experience tallies with this lower figure. In testing random 
samples of working men and youths, both at settlements in London and 
Liverpool and in rural districts of Warwickshire, I have met numerous 
individuals managing the affairs of their household and discharging the 
requirements of their occupation, who yet could not pass sufficient tests to 
attain even a mental age of eight; In а rural parish numbering about 
seven hundred persons—a hamlet which has a title to interest as the home of 


"Shakespeare's grandfather before the family migrated {о Stratford-upon- 


Avon—I have made repeated studies among inhabitants of the present 
generation by the Binet and other tests. Including adults and children 
alike, the average mental ratio for the native population is 81:6, the standard 
deviation being 15-7. Тһе highest ratio is 112, obtained by the son of the 
village innkeeper.' The lowest is 38, obtained by а mongoloid girl. But 
many of the farm labourers in the district, like many of the dock labourers 
in Liverpool, contrive successfully to work and live with a mental ratio of 
little over 50. In towns, as well as in the country, I have found many a 
domestic servant of the poorer type who could pass with difficulty only 
tests for the age of seven. Doubtless, in domestic service, as on a country 
farm, the course of life is generally? smooth, and the conditions of existence 
unusually favourable. They demand no keen sagacity. They impose no 
Strenuous exertions. They offer no irresistible temptations, and violate no 


C) То limit the investigation to natives, those only were tested who were actually attending, or had 
actually attended, the village school. The family of the schoolmaster, however, was excepted. One of his 
Bons, who commenced education at this school, gained subsequently a science scholarship at the University 
9! Cambridge, and later a lectureship in engineering at the University of Oxford. This family, however, was 
an immigrant family. On the other hand, in preceding generations the brightest individuals in the village 
had largely emigrated to the neighbouring industrial towns; and the remainder had greatly intermarried. 

(*) The qualification is Important. Among the cases of vice and crime described below в disproportion, 

ately large number of the older low-grade female delinquents had been in domestic service; and, in not а 
few instances, had encountered unusual temptations. ь 


* 
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his wings, Sprang from the edge, and at once dropped headlong into a,!ake. 
But the pinions, it is added, which 
sufficed to bear him up when he re 
episode was written 8s an allegory ; 
the defective at large. In a thin and 


ill-fortune, must crash instantly to ruin. But if ho 
i gh and yet elastic enough, more 
he may contrive, though quite mechanically, 
If in one milieu he falls, in the other he may 


float. He is there, as we say, in his element. 


It is а truth which need 


to be Presumed ; and, when actual] 
Hence, it is advisable to watch ov 


elow a mental age of eight the matter is different. In this country 
indivi me almost invariably parasites, This, therefore, is the 


oc! or out of school, the 
3 are usually scattered with 
gion. Hence, as a rule, an examinee will not 


tuti P. 183). He states, however, 
‘ution patients could pass several of these testa, though none could pass three. 
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has а flat mental аде or ratio, identical for every kind of mental function or 
for every type of mental test ; and, secondly, his mental age or ratio is but 
one of many symptoms to be weighed before his case can be finally rated 
as either normal or defective.! With adult cases, indeed, comparatively 
little weight will be attached in everyday practice to mere mental age. 
Points of a more practical order—the consideration of physique, of tempera- 
ment, of homesurroundings, or of actual conduct—will nearly always intervene ' 
to tip the balance, before the question of certifying the patient is finally 
decided.* But the theoretical acceptance of an ideal borderline—to be 
applied in practice only where other cireumstances are neutral or negative— 
may lead, as I hope, to а broader uniformity in general standards. 

If the whole of the adult population were distributed in a manner 
analogous to the distribution of ordinary and special school children taken 
as a single group, a mental ratio of 50 would cut off the lowest four or five 
per mille.. According to the investigations of the Royal Commission, between 
threo and four per mille of the total population are mentally deficient. Of 
these, only one half are during adult life accommodated in institutions, and 
one quarter are permanently provided for neither by the publie authorities 
nor by private friends. On the other hand, the rate of mortality is far 
higher among the mentally deficient; and, therefore, in proportion to 
normals their number must rapidly diminish with increasing age. Hence, if 
the percentage for adults, obtained irrespective of age, be reduced to a - 
standard аре. comparable with the basis adopted for school children—for 
example, age sixteen—the observed figure would be once more enlarged. In 
the long run it would probably rise to at least one-half per cent. Now, it 
would appear that the cases enumerated by the Royal Commission compre- 
hend only those requiring permanent provision and complete control, equiva- 
lent to that of, though not necessarily obtained in, an institution ; and 
exclude persons of a higher grade who can earn a living and attend to simple 
daily duties with passable success. Thus interpreted, therefore, the two 
estimates seem roughly to agree. 

These various considerations converge toward one conclusion. From 
the standpoint of their adult needs, the mentally deficient children accom- 
modated in special schools comprise three distinguishable grades. First, 
there are those whose intelligence will suffice for them to manage their 
practical affairs, though it does not suffice for them to profit intellectually 
by the instruction in the ordinary school. Secondly, there are those who, 
in addition to special instruction during childhood, will in after life need 
supervision or guardianship although in an even and benign environment 
their intelligence is sufficient for them to be allowed their individual liberty. 
Thirdly, there are those whose intelligence is so deeply defective that they 
will be unable to support themselves, unless housed in an institution, estab- 
lished in a colony, or provided with equivalent protection by their relatives 
or friends. Among the older children tested by me about 30 per cent. fell 


(2) The curious may compare the borderline above proposed with those formulated by other investiga- 
tors. In contrast to thé present limiting ratio of 50, that is, half normal intelligence, Stern, who first introduced 
the concept of a mental ratio, assigned to the ''feeble-minded "—the highest grade of deficiency—a “ three- 
quarter "' intelligence, with an upper limit of 80; to the second grade, namely, “ imbecility,” a. “scant two- 
thirds intelligence,” with an upper limit of 70. An adult with a mental ratio of 55 would be adjudged normal 
by the present standard, but a defective of the lowest grade—"' an idiot"—by the logica! consequences of 
Btern's. Опе of the most recent revisions—the Stanford Revision—considers 70 to B0 to be borderline 
deficiency, classifiable as dull or as defective according to circumstances, 70 to be the upper limit for definite 
feeble-mindedness, 50 for imbeciles, and 20 or 25 for idiots, None of these investigators, however, formulate 
Separate ratios for adults and for children. Indeed, Stern himself applies the ratio neither to idiots nor to 
Persons whose development has ceased; and among the mentally deficient he considers development to 
Cease at the mental age of nine. 

(°) A summary of what may be termed supplementary sources of evidence, and some notes as to thelr 
significance, will be found in Studies in Mental Ineficiency, loc. cit, Sup., рр. 76-77. 
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about 32 per cent., into the intermediate: Such figures suggest that 
entire population of the special school may be split into three nearly ү 
categories: the lowest 0-5 per cent. of the whole population, normal an Н 
defective, at the ages in question, are likely to form institution re ; 
the next 0-5 per cent. supervision cases ; the next 0-5 per cent. purely 
school cases. In mental ratios these percentages indicate the following 
rough lines of demarcation : below 50, institution cases ; between 50 and d 
Supervision cases ; between 60 and 70, special school cases. With adults, an 

with adolescents over sixteen, these limits correspond to the mental ages of 
eight, nine and а half, and eleven respectively. . А 

Whether the children who are classed as mentally defective during their 
school career only, should be stigmatised as mentally defective at all, pee 
а vexed and delicate problem. In general intelligence they are, as a ru ü 
weak. But defect connotes something more than simple weakness. Tt 
implies a weakness £0 profound аз to demand special administrativo pro- 
vision. By this Standard such cases aro defective in scholastic ability pest 
not in general intelligence, "They need educational provision, but not socia; 
Provision. Defect does not characterise their minds as а whole. Hence, 
they might, with greater justice, be designated, not mentally defective, but 
educationally defective. 

Should such cases, then, be transferred to a special school ? So long 
as there is no other provision made for them it appears not only advisable, 
but compulsory, to commit them thither. Nevertheless, their anchorage is 
with the normal child rather than with those defectives who will still bo 
accounted defectives even in after life. When the dull and backward are 
: provision, а larger proportion of 
nmodated, in the special classes in 
th those whose future lies for ever 


The Borderline for Supernormality, 
The poverty of the Binet- 


the higher ages, in deviations 
per end of the scale. The 1 


(120 and 135) to the ТЫДА to the higher ages, and the higher figures 


X á J make a successful scholarship candidate. 
mental ratio 18 singularly гате; and hitherto I have never, 
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6. THE RELATIONS BETWEEN MENTAL ABILITY AND 
EDUCATIONAL ATTAINMENTS. 


The Various Influences Affecting the Tests. 


A child’s proficiency in the Binet-Simon tests is the complex resultant 
of a thousand intermingling factors. Besides the two essential items, tho 
intelligence he has inherited, the age he has reached, a host of subsidiary 
conditions inevitably affects his score. Zeal, industry, good will, emotional 
stability, scholastic information, the accident of social class, the circumstance 
of sex—each and all of these irrelevant influences, in one case propitious, in 
another prejudicial, improve or impair the final result. To glance at the 
composition of the scale is to foresee its facile impressionability. Gurls will 
figure well in the verbal tests. Errand boys and paper-boys will answer 
smartly in the moncy tests. The sullen child will at first refuse to reply 
altogether. The excitable child, through haste or confusion, will blunder 
into every trap. The truant and the invalid, having missed many lessons, 
will fail where print is to be read or pen is to be used. The busy little house- 
wife from an illiterate home, who there carries out the most intricate duties, 
will yet be unable to put those duties into words. The solitary child of a 
cultured family—profiting, perhaps, rather by daily intercourse with 
educated adults than by special inborn gifts—will respond with an informa- 
tion and a phraseology beyond anything he would spontaneously invent or 
acquire. Bias in such directions the very shape of the tests imparts. The 
examiner, therefore, who notes in the child but the one quality he means to 
measure, and ignores the many accidents which embarrass its manifestation, 
will expose his measurement to the jeopardy of gross distortion. He is like 
8 chemist who weighs salts in a bottle without heeding the weight of the 
bottle itself. 

Of these numerous intervening agencies the most potent is, without 
doubt, educational opportunity. Many of the tests—some of them with- 
drawn by Binet in his final revision—are sheer tests of school attainments. 
Reading, writing, dictation are learnt in English lessons; counting, апа 
addition and subtraction of money, in arithmetic lessons ; drawing from 
copy and drawing from memory, in drawing lessons ; the date is put at the 
head of every written exercise on every day of the term, and with equal 
regularity is never heard and never recollected on any day of the vavation. 
Estimated by the Binet-Simon scale, therefore, a child's apparent intelli- 
gence must depend іп no small measure upon his class in school. 

The converse is, or should be, no less true. А child's school class must 
depend upon his apparent intelligence. In theory, at any rate, he is classified 
at entrance, and promoted year by year, in accordance with what he has 
learnt already and with what he seems likely to learn in future. In practice, 
we should consequently anticipate that ability and attainment would closely 
correspond. In what way is this correspondence to be verified ? 


The Influence of Intelligence upon Educational Attainments, 


There are here two cognate problems of no slight significance. How 
far is educational attainment determined by intelligence, measured as above ? 
How fer is intelligence, measured as above, determined by educational 
attainment ? 

To the teacher the former question brings & practical appeal. How far 
will the finished excellence of the final product of his labours wait and depend 
upon an original excellence in the raw stuff upon which he has worked ? 


188 


: їпезв 
How fully are his failures already predestined by the native refractorin 


i i i career 
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endowed with large congenital abilities rise ie to - e dee PEN ч 
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TABLE XIX. 


Correspondence between Mental and Educational Ratios. 
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educationally below average may often display а ratio beyond y ah == 
intelligence. Only seventy-three with an educational ratio of 100 or d 
heve a mental ratio below 100; only five with an educntional ratio E 
100 or more have a mental ratio below 90 ; while as many as one hundre 
“апа three havo a mental ratio above 100 and an educational ratio below. 
Passing, thus, in the third place, to those who are slightly above average, 
we find that the direction of the difference changes once more, For this 
group the average mental ratio is 106-9; the average стан e 
only 102-2—hardly distinguishable from the general mean. These к» 
then, despite Superior talent, ате largely kept back scholastically, Чайан. i 
to their actual years. Indeed, the whole 
to level a child's school work up or СӨ 
towards the common standard for his age. The number of children, 558 
educational ratio lies between 95 and 105, and is, therefore, equalised ДАН 
mately to the mean, becomes, when viewed from the standpoint of norm 
distribution, indisputably excessive. TS 
On turning, lastly, to tho brightest of all—those whose mental — i 
over 115—the same repression is perceptible. Their mental ratio is 123-1; 
their educational ratio 111.2. The abler children are thus deprived of is i 
than half their advancement and over 10 per cent. of their mental age—a ерісе d 
tantamount, by the age of ten, to throwing to oblivion a whole year of t ыы 
School life. Half а dozen in this group are prospective аа ee 
but the vast majority are children of good, sound, second-rate key tpe 
as merits instruction in а central school. Such potential candidates : 
central schools will evidently repay a keen attention at an early age; 10 7 
thus watched and fostered, would, at the proper time require selection by 
methods more carefully refined, and accommodation upon a scale more 
liberally enlarged. А ег 
The за аан cases of disparity will reward an individual pote В 
Out of the entire group ten receive an educational ratio 30 per cent. Es 
more below their mental ratio. "Тһе reverse, it may be noted, never occurs. 
No child receives a mental ratio 30 per cent. below his educational ns м 
Each of the ten by his history exemplifies some fallacy to bc ra 
their judgments either tests or teachers are exposed. 'The most notable 


a boy aged 101: at the time he was tested. In intelligence, as judged by 
the Binet-Simon Scale, he then а 


On his return he Was placed in the same class as that which he was attending 
when he first quitted + 


which a boy of seven or eight would naturally enter from the infants, Е 
mately equivalent to standard I. or YT, He gave no trouble ; and attracte 


little notice, А few months later he was tested ; and proved to be, in & 


k intelligence, though in school subjects uunsaglly 
ignorant. In view of his exploits in the tests, he was thrust speedily for: 


A girl of 8%, had 
D 


IILB. After the ests she was promoted with special rapidity. She has 
now, at the age of ten 


predicted by her teach, 
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In the same class ап older girl of 9; had а mental age of 13-6. She 
has just failed to win a scholarship—her weak subject being the paper in 
arithmetic. Reporting on the girl the headmistress states: “ Norah Е. 
proved the brightest of all our candidates this year ; but was beaten by 
Eva H., who was certainly not so sharp." Eva H., in the Binet tests, fell a 
year behind her unsuccessful schoolfellow. But then, while Norah was 
marking time in standard III.B., Eva had already been moved to 
Standard IV.A. 

One other girl, despite а high mental ratio, was lodged in a class only 
level with her age. She belongs to a species, familiar since antiquity : homo 
vagus et inconstans. Ву her teacher she is aptly described in a single word— 
* unreliablo," At times, roused by some rare emergency, stimulated perhaps 
by some fresh personality, she may respond with a flash of unexpected 
Sprightliness. On other days her mind lies bewildered and inert, ‘‘ But she 
does well,” adds the teacher significantly, “іп psychological tests and parlour 
games.” Неге evidently is an instance where tho error rests rather with 
tho Binet estimate than with the indications of the scholastie test. 

There are in tho table two interesting cases where the mental ratio is 
120 and the educational ratio only 90. Both are emotional, inattentive 
children, each in a different way. The girl is excitable ; the boy reserved. 
The girl seeks notice, and obtains an undue share ; the boy dislikes attention, 
and too easily evades №. The girl is glib and plausible—indeed, her conver- 
Sational gifts have earned for her in the Binet-Simon tests an estimate her 
general powors would hardly warrant; the boy is taciturn, and before he 
will do justice to his latent capabilities must be tactfully drawn on and 
drawn out. Of the former the teacher says: “ She answers up well enough, 
but is disappointing. She has no power of concentration ; and, without 
being lazy, she does not work.” Manifestly she belongs to that perplexing 
type which elsewhere! I have tried to portray in detail—the unstable child. 

The boy illustrates emotional instability in an opposite form. He 
is of the repressed or sensitive variety rather than of the excitable or un- 
repressed. He is described by his teacher as “slow and sleepy.” It would 
bo perhaps truer to call him * slow and sure.” When his attention wanders, 
he is not asleep ; he is dreaming, giving full flight to a somewhat precocious 
imagination. In arithmetic he is very poor. He reads voraciously ; and 
spells execrably. But his compositions sparkle, even where they do not 
shine. Thero is many а quiet child with a touch of this whimsical tempera- 
ment. Shy, timid, uncommunicative, yet on acquaintance most engaging, 
they can be brought to show their finer qualities only through patient sym- 
pathy and personal interest. In a large class they usually remain incompris— 
a little mysterious, and very much misconstrued. Just because they are 
pensive and visionary within, they seem outwardly aloof and unobservant. 
Soaring in fantasy, they see no facts. They are like those celestial beings 
whom the Scriptures represent as veiling their eyes with their wings. 

Out of all tho children in the table the cleverest is a boy aged (at the 
time of the examination) 84%, with a mental age of 12-6. His mental ratio 
was, therefore, 154—one of the highest I have encountered in elementary 
schools. He was then in standard ТУ. In tested ability he was even with 
the children in standard VI. Yet, in a department organised in the usual 
way, to promote so young & child to so high a class would seem hardly politic. 
Cases of this order raise a practical issue. May it not in the long run prove 
remunerative in the fullest sense to institute for supernormal children special 
classes analogous and complementary to those established in many schools with 
much success for the backward and subnormal ? 


() Child Study, Vol. X., No. 3, October, 1917, “ The Unstable Child.” 
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infants’ department. In every instance, the teachers report that the children 
artment hardly long enough for any 
opinion on their proficiency to be formed, or for any promotion into & higher 
class to be justified. Such Teports are suggestive. Perhaps one of the most 
i » such as the Binet-Simon scale, might be 
found in examining children of youthful age and unknown ability who enter 


a junior mized, or another senior 
school. 


These illustrations should not be misinterpreted. Not for an instant 
Эго these discrepancies adduced to asperse either the precision of the class 
teachers’ judgment, or the efficiency of the head teachers’ organisation. 
Indeed, where no method exists, quick, simple, and trustworthy, for assessing 
children’s abilities, there it can be no disparagement to contend that 
children’s abilities have not always been accurately gauged. And, when all 
is said, the cases of extreme maladjustment are exceptional. They number 
ten out of seven hundred, ; 

Yet they are exceptions in no wise limited to thé few schools studied. 
To submit, indeed, each of the three thousand children tested by the Binet 
method to a further examination in school work would have consumed an 
impracticable deal of time and labour. sustead, some notion of the a 
educational level could always be gleaned from the standard in which E 
was classified, or from the report delivered by his teacher. Such larger Eos 
looser comparisons confirmed the more intensive; they showed that а 
incongruities disclosed in the smaller sample would recur, proportionately 
multiplied, in à more extended search. On the whole, however, the leading 
feature here too was correspondence: class at school and ability in tests, 
apart from some notable divergences, approximately conform. 


The Influence of Educational Attainment on tho Binet Tests. 


I turn now to enquire if the relation is reciprocal: whether the SOS 
formity observed is due, not merely to the child's ability determining 


school attainments, but also to his school attainments determining his display 
of ability. 


in educational science, B 


correlations, correlations with аре and with class, as well as between tests 
and estimates. 


the same thing become correlated 
; and this second-hand assimilation obscures any original 

. » therefore, subtract from the test measure- 
ments all influence of “ge and of pure intelligence, in order to discover 
whether there still Temains any direct interaction between class-standing 
and test-results, 


theory his Performance should argue one or other, or both, 
of two things, 
dull and young. 
or dulness or of bo 
class. Low class 
some plain assum: 
of such correspon 


Take any one of these alternatives. In view of youth 
th alike he would, of course, be relegated to a low school 
2nd low mental age would thus be found in unison. Is 
ption of this obvious sort sufficient to account for the whole 
dences ; or is there yet in fact a further influence, an added 
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interplay of factors which this simpler theory does not include ? Is the 
agreement between class and test due solely to the mediation of the two 
essential conditions—an age that is undoubtedly young and an intelligence 
that is genuinely weak—or does the child's position in school of itself recoil, 
reacting adversely upon the tests, limiting his performances, impoverishing 
his replies, and so produce а mental age artificially depressed, lower far than 
actual intelligence and actual years would of themselves entail 

To detect and disengage this further possibility we should first strip 
&way the effects of age апа intelligence, and then observe if, connecting 
mental measurements with class attainments, there still persists, unexplained 
and uninduced by these twin factors, a surplus core of correlation. 

The elimination of common factors such as these may be accomplished 
in theory by the method known to statisticians as “ partial correlation,” & 
method already employed in my earlier memorandum to analyse the relation 
of educational abilities among themselves.* Given the observed or “total” 
correlations between three or more. variables paired in every possible wey, 
imple formule, deduct from any of the total co- 
m the correlation between intelligence and class— 
butable to some tertiary factor influencing 
age. The residuary quantity is 


we can, by means of а si 
efficients—for example, fro: 
the amount of correlation attri 
both in the same direction—for example, 
termed the’ “ partial ” coefficient. 


For every child in an entire school, comprising just over three hundred 


pupils aged between seven and fourteen, I have secured the following measure- 
ments: first, the child’s age; next, his school attainments, measured 
by an educational examination, the results being revised by the teachers ; 
thirdly, his innate ability measured by special tests of reasoning, the results 
again being carefully checked by the teachers ; and, lastly, his mental age, 
given directly by the present version of the Binet-Simon scale, unchecked 


and unrevised. . р 
' The first column of figures in Table XX. shows the six correlations 
subsisting between these four measurements coupled with one another in 


every one of the six ways possible.* н 
From these віх “ total ” coefficients, taken each in turn, I have first of 

all eliminated one or other of the four factors operative. From the gross 
figures I have, by discount, found the net. The resulting “partial” co- 
efficients are given by the second column oí figures in the table. А com- 
parison of these values at once invites several inferences. The resemblance 
between the Binet-Simon results and the child's school standing seems due 
more to the common influence of age than to the common influence of 
intelligence. The resemblance between the Binet-Simon results and the 
- ehild's intellectual maturity, estimated independently, seems due more to 
ce of school standing than to the common influence of 
for intellectual maturity owe their correlation with 
rrelation by no means high even st the outset— 
chiefly, but not entirely, to the common influence of age. When the influence 
of intelligence is excluded, there still remains 8 correspondence between age 
апа position in school that is unexpectedly—indeed, I apprehend, un- 
warrantably—close : promotion goes suspiciously with seniority. The nega- 
tive correlation between school standing and intelligence, obtained when 
differences in Binet age are eliminated. mav seem оаа; but even were it larger 


вео The Distribution and Relations of Educational Abilities, р. 53 et зед. Cf. Appendix ҮІ, PP- 
284. 


C) See Appendix IV., pp. 251-254. 
(9) With a group of nearly 300 children, the probable error for correlations less than -12 ranges between 


+038 and + :039. А coefficient under `07, therefore, has little or no significance; one over "11 may be 
received as trustworthy. T 


the common influen 
age. The estimates 
school standing—a CO 
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uniform : 
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„than it is, it would not be at all іпөхр! 
children who are older 


intelligence rather than 
3 yet, because they 
Somewhat higher class. 


are older, 


TABLE 


Observed and Partial Correlations 


Hence the paradox оға 
the higher the class, the duller the child. 


licable.+ 
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mere mental growth, appear 
the school system elevates them to & 
group whose mental age is 
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-  . Intelligence. 75 Ago. -40 Age. | =" 5 
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previous suspicion of the undue influence of age upon school classification. 
The only other correlations surviving after the double elimination are those ч 
between the Binet tests, on the one hand, and intelligence : and age respectively 
upon the other. 
From the three final correlations thus furnished by the tests, and from 
the relevant standard deviations, can be calculated the several so-called. 
“ regressions.” The regressions will indicate the relative proportions in 
which the three factors—age, intelligence, and school attainments—together 
determine a child's actual score in the Binet-Simon tests. The complete 
equation is as follows :— Р" 
В = 5545 + :331 + 11A, 
== mental age according to ће Binet-Simon scale, 
S chool attainments expressed in terms of educational age, 
ч I ntellectual ability also measured in terms of years ; and 
= A zs the chronological age. 
- - Of the gross result, then, one-ninth is attributable to age, one-third to 
intellectual development, and over one-half to school attainment. School 
' . attainment is thus the preponderant contributor to the Binet-Simon tests. 
То school the weight assigned is nearly double that of intelligence alone,  - 
and distinctly more than that of intelligence and age combined. In 
determining the child's performance іп the Binet-Simon scale, intelliyence can А 
bestow but little more than half the share of school, and age but one-third the share 
of intelligence. Isolated from scholastic progress and from intellectual 
development, age “subscribes a positive but paltry portion. Its tribute is, | 
‘presumably, that fund of worldly wisdom (or some fraction of that fund) е 
which from his cradle onwards із amassed by every child, whether intelligent. 
or unintelligent, whether an incorrigible truant or а daily attendant at 
school. But to achieve distinction, at all events, in a trial so academic as the 
Binet-Simon tests, experience must be heavily supplemented ; it must be 
reinforced either by the artificial aids supplied by а civilised society or by | 
the natural stimulus of an unusual native wit. Imagine two children, a aged 
- seven and seventeen respectively, both possessing an intelligence equally 
_ normal, neither having passed a single hour in school. The younger asa —— ^ 
consideration of the several tests will show, might reach а mental age of six ; 
the older, despite ten years of вопіогібу, barely that of nine. бо barren is 


growth deprived of opportunity. 


7 4 


«where В 


The Influence of Ability in Specific Scholastic Subjects. M g 


Some data may be appended on the influence of the different topics € 
“the curriculum, taken опе Бу one. Between mental age and attainments 
in each of. tho subjects tested the total correlation observed is given by the 
first column of coefficients set out in the table subjoined (Table XXL). For  . 
this more specific problem the influence of school class becomes of smaller 
interest, and might even introduce irrelevant disturbances ; accordingly, the 


^ 


correlations have been caleulated, not for the three hundred children as & к 
single group, nor yet for the age-groups separately, but for the several | 
classes; the coefficients drawn from the different classes have then ben Ж“ 


averaged. Since within each class differences in intelligence are by the yery 
process of classification somewhat reduced, the correlations are slender. + 
But homogeneity in a school class is far from perfect. Consequently, bythe — — 
method of partial correlation such differences as there are either in age or 

in intelligence (estimated independently of the Binet-Simon tests) havo been 
again eliminated. The partial Wim" ато appended in the last column 

of the table. % а “ E Pa 


”". 
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Оп an average, the total correlations аге higher for the fiterary subjects 
than for the mathematical; and higher for the mathematical than for the 
manual. In manual subjects, however, estimates of attainment can rarely 
pretend to much fidelity. Indeed, for drawing and handwork the measure- 
ments secured with the present group are demonstrably unsound. Їп the 
literary subjects the size of the observed coefficients might seem on & cursory 
view to betoken for them an unusual diagnostic value. Composition, it may 
be thought, measures intelligence better than arithmetical problems ; reading 
and dictation better than arithmetical rules. It may beso. But the magni- 
tude of the partial coefficients dispels all support that such an hypothesis 
might hope for in the present data. For while the Binet-Simon measure- 
ments, when age and intelligence are discounted, show little correlation with 
arithmetic marks, they still exhibit a pronounced and persistent correlation 
with the three linguistic subjects. Hence, these latter subjects form no 


mere passive vehicles for the revelation of general intelligence. Linguistic > 


ability and linguistic attainments exert upon the Binet-Simon tests a special 
and positive influence of their own. 


TABLE XXI. 


Observed and, Partial Correlations between the Binet-Simon Tests A 
and Attainments in the Several School Subjects. 


! lenta 
Ес 
Composition .. .. .. -63 +32 
Reading Mas; -54 -26 
Dictation TIT E 52 :21 
, Arithmetic (Problems) *55 :07 
Arithmetic (Mechanical) 41 15 
ЙЕ ss сё .. :21 :01 
Drawing .. |+ #15 —-08 
Handwork | -18 — ‘06 


7. THE APPLICATION OF THE TESTS TO JUVENILE 
DELINQUENTS. 


E m 
The Distribution of General Intelligence and Educational Attainments amo 


still more, the attitude an 


2nd modify, in a style most palpable to the critical reader, all estimates 
for the proportion of delinquents presumed to be defective. ` 

i the most incredible conclusions, have been 
Simon scale. According to one investigator, 
- of the children in the Juvenile Courts in Manhattan 
> feebleminded."' According to another, Dr. Goddard of 
Vineland, 66 per cent, of the cases in the Newark Detention Home, New 
Jersey, are “ distinctly feeblemindcd." Other writers are more conservative. 
The best estimate and the result of the most careful studies indicate that 


. 4 , 
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Somewhere in the neighbourhood of 50 per cent. of all criminals are feeble- 
minded."  *'Practically one-third of our delinquent children аге feeble- 
minded." Dr. Goring concluded that, of the convicts in England and Wales, 
10 per cent. could be regarded as definitely defective—0-5 per cent. of the 
non-criminal population being defective in an equal degree. Finally, an 
estimate alike the most recent and the most guarded, based on a study 
of boys in Minneapolis, declares that only 1-4 per cent. of the delinquents 
sink below the level of the bottom 0-5 per cent. of the ordinary population, 
and only 7:3 per cent. below the level of the bottom 1-5 per cent. of the 


TABLE XXII.—Juvenile Delinquents. 
Distribution of General Intelligence at Each Age. 


Chrono- Mental Age. 
logical - Total 
Age. 5— | 6— | 7— | 8— | 9— |10— |11— |12— |13— | 14— 
6— 1 1 | | | n 2 
7— 2 2 $ = — 3 
8— —|— 1 2 = — 3 
9- ан к Т 2 1 4 
10— еті == id. 218 Lh be 6 
21-- ыы. 0 2 3 € es] 8 
12— к= же | = | 1 1 “з [у | х= 35 
13— —— em кзез d 8|5|214|4(-| 168 
14-- —|—|—|— 1 3 6 8 5 1 24 
15— -|--1|-1- 1 1 4 9 8 3 26 
Total .. 1 3 4 7 |10 |18 |19 |23 |18 4 107 


ordinary population. Here, therefore, aro amazing discrepancies that call 
_ for re-examination. 

With tests both of general intelligence апа of educational capacity I 
have, during the last six years, examined over в hundred juvenile delinquents 
in London. The group consists of representative samples inspected at the 
Council's industrial schools and places of detention, and miscellaneous cases 
submitted for psychological examination by teachers, magistrates, and 
secretaries of colonies for delinquent children. Тһе misdemeanour in the 
majority of cases was petty theft; but the catalogue of offences includes 
begging, wandering, truancy, assault, sexual offences, damage to property, 
апа being beyond parental control. 

Тһө distribution of the children according to mental age is entered іп 

_ Table XXII., and according to educational attainments in Table XXIII. 

The average chronological age of the entire group was 13:2; the average 

. mental age, 11-3 ; the average scholastic age, 9-5—-equivalent to standard III. 

"Thus, on an average the delinquents are retarded by nearly two years in general 
intelligence, and by yet a further two years—four years in all—in educational 
attainments. 

The measurements for each individual delinquent have also been ex- 
pressed as multiples of the standard deviation of the corresponding normal 
age-group. The frequencies obtained at each age can thus be legitimately 
added ; and the totals for general intelligence and educational attainments 
legitimately compared. For all ages the total frequencies arə given in 
the upper rows of Table XXIV. In educational attainments, the back- 
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TABLE XXIII.—Juvenile Delinquents. 
Distribution of Educational Attainments at Each Age. 


i 


Chrono- Scholastic Age. Total 
logical - т 
_ + Age. 5— | 6— | 7— | 8— | 9— |10— u= | 12—|13— | 14— 
1 1 | 2 
6— = iam = 
7- . "d = Бы : 
s «Jed р = | = | 2 
9- = 2 1 aia | ea = : 
10— =/—]1/3/4 і ||| | = 5 
$552 ЭШ ШТ o | 4 2 5 С ЕЧ Ет 5 
12— к= жеш у ш | жө ра |а 
13— Sal de] lela dg lw |i ce 3 
14— — | — 1 4 7 9 8 —|—|— 26 
15— м |8 @ [а ° 1|—|—]|^2 
Eee al = 
Total .. |1 | 8 | 8 [99 [25 |з lo |2 [1 10 
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TABLE XXIV.— Juvenile Delinquents. M 


Distribution, of General Intelligence and Educational Attainn;ents — 
Irrespective of Age. - 


(The unit is tho Standard 
general intelligen 


T t in 
deviation of the normal age-group, equiv шеш 2% 
i ce to 1 year at 8_, and in educational attainments to 1 ye i 

Zero marks the average at each age.) ; 


| Deviation. 
mos NN 


Ages 6— to 15— | 
General Intelligence | 
| 


— | — | 6-51 30-81 44-9 |15-9,| 1-9 реке 
Eduentional Attainments 2.8 121.5 | 38-3 | 23-4 | 11.2 2.8| — | рег cen 
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General Intelligence 2% T — 7-0 | 21.1 | 42.1 | 96. 3.5 | per cent. 
Educational Attainments .. | 1-7! 8-8|29-3|36 8) 21-1] 5 
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FIGURE 25. 


DISTRIBUTION OF JUVENILE DELINQUENTS ACCORDING TO GENERAL 
INTELLIGENCE AND EDUCATIONAL ATTAINMENTS. 
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quarter аге approximately equal to the general average; апа 9 per cent. 
rise slightly above. With delinquency Supernormal intelligence is not 
incompatible; but any well-marked degree of it is among delinquents 
evidently rare. In educational attainments none are sensibly above 
the average, and only 5 per cent. approximately equal to it; one-fifth are 
slightly below; and three-quarters are backward by over 1-5 S.D.—a large 
portion of these falling below the educational borderline of the mentally 
defective, though not themselves to be considered mentally defective from 
the aspect of general intelligence, Elsewhere I have advocated that a re- 
S.D. (equivalent to one and a half to three years 


special (M.D.) schools. The majority of 
technically “ backward," but not technically 


The Correlation of Delinquency with Deficiency and Backwardness. 


The relations of moral delinquency, оп the one side, to mental deficiency 
and educational backwardness, on the other, can be most concisely compared 
by the statistical device of “ association coefficients.” А coefficient of 


per cent. of age. Among the non- 
ut off about 1-5 per cent. as mentally 
0 per cent. as educationally defective, Apply this criterion 
to the entire delinquent Eroup. Only 5-6 рег cent. have a mental ratio less 

5 and presumably, therefore, are defective in general intelligence. 
But an educational ratio less than 70 is to be found among 42-1 рег cent.—® 


cent., the difference would be still fur 


cn. І have treated the phrase “mental deficiency,” in 
nage of most writers on this problem, as covering deficiency of intelligence alone. 

Proverly speaking, extreme temperamental instability, as I bave argued . 

f ів unimpaired, be included under mental deficiency 

б) See Appendix IL, р. 920 
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instability of temperament plays а dominant róle. 'The fickleness of his 
interests, the flimsiness of his efforts, the flightiness of his attention, conspire 
to stultify all intellectual progress. He displays little interest in the lessons 
of the classroom, little attachment to the person of the teacher or the name 
of his school ; and what resolution, industry, and conscientiousness he can 
muster is insufficient to overcome either his natural indifference or his 
acquired aversion. The maladjustment between the concrete bent of the 
individual and the abstract tasks of the school, or between a low class in 
the school organisation and а natural ability which is, in comparison, high, 
must undoubtedly react upon character. It fosters a sense of injustice ; and 
aggravates any instincts, nomadic, predatory, or rebellious, that may already 
have been inherited with an intensity too strong for control. By providing 
Occupations and duties, in nature more congenial and in difficulty more 
advanced, by granting freer outlets for emotional tendencies, and a fuller 
play to the spirit of activity, many instinctive propensities, that would 
otherwise be driven to mutiny and provide motives for crime,.may, when 
emancipated from repression and adroitly re-directed, yield energy for 
legitimate purposes and enthusiasm for nobler ideals and strenuous work. 

The low estimate for general ability among convicts and criminals, 
obtained so repeatedly with the Binet-Simon scale, is largely accounted for 
by their educational backwardness. Upon scholastic attainments, and still 
more upon scholastic interests, success in the ordeal very intimately hangs. 
Almost equally decisive may be the conditions under which the test is applied, 
and the manner in which Из performance.is approached. For what to them 
must seem nothing but a resuscitated school examination, delinquents, 
аз a rule, feel little inclination and much distaste. From the outset they 
assume they are more likely to fail than succeed, more likely to be reproached 
than commended. Examined іп а remand home or in a prison, they are 
often labouring under an emotional strain—anxious, angry, uncomfortable, 
or depressed. Unless, indeed, to circumvent their suspicion and secure their 
goodwill special manceuvres be tactfully tried, their apparent prowess with 
all such tests will fall much below their veritable powers. 

Children sequestered in an institution from an early age suffer from a 
further handicap. Brought up within the walls, perhaps, of an industrial 
school, governed from day to day and hour to hour by the rules of a super- 
imposed routine, they preserve a curious ignorance of simple practical 
affairs—the values of the commoner coins, for example; they develop a 
sorry want of initiative, of forethought, and of self-reliance. Such a life 
of regulated dependence lowers their performance in the tests. Towards 
adolescence they may be liberated—thrown back, it may be, into a lax home 
and loose environment. They drift. And the constant change of employ- 
ment and situation, the ingrained lack of self-direction and self-discipline, 
will seem to confirm the illusory diagnosis of deficiency, which their back- 
wardness in mental tests and in school knowledge had already suggested. 
To argue, as I have argued, however, that they are not, except in rare in- 
stances, genuinely defective, is not to declare that they require no super- 
vision and need no guidance. Rather it prompts the question whether a 
reform in the discipline of such institutions, following perhaps along the 
lines of the well-known experiments in self-government already made in 
Several delinquent colonies, might not obviate the necessity for social control 
by training the child to control himself. 

. The misleading implications of quasi-scholastic tests have been exposed 
most transparently where I have followed up delinquents, juvenile and adult, 
after their emergence from the prison or remand home and on their 
resumption of ordinary life. In anything reminiscent of a lesson they 
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participate reluctantly, and fail outright. But challenge them with n tpe 
that appeals to their interest —some logical puzzle, disguised, it may be, en 3 
brief detective story about an unsolved crime—then they will accomplis 
intellectual feats two or three years abovo the standard they exhibit in tests 
more academic. Dexterity, not only in carrying out their crimes, but also 
in managing their everyday affairs, acquits the majority of them of any 
suspicion of mental deficiency in the narrower sense. They may be scholastic- 
ally backward ; they may be emotionally unstable ; they may be morally 
unsound : in general intelligence they are not defective. 


е and genuine source of crime. For example, 
particularly among female offenders, * intelli- 
edly low grado, and, on occasion, without a 
causation of juvenile delinquency—so often 
tural phenomenon—the share contributed by 
ably been magnified by those who, trusting 
imon scale, have ignored the factors. which 
е adopted without criticism or misgiving the 
currently proposed.? 
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itself а transitory and even nai 
mental defect has unquestion: 
50 exclusively to the Binet-S 
depreciate its results, and hav 
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8. THE INFLUENCE OF SEX AND SOCIAL STATUS. 


Differences in General Ability due to Social Status. 

Among the ordinary schools tested i 
two that wero selected as re 
Both belong to the borough 
abilities. One is attended by 


(2) To this an unintentional parallel may be found in the 
the same institution, At the New York Stato R 


M rts 
been made by various investigators using various methods, Опе examiner, using the Binet scale, repo! 
that practically all the 


, using only case-histories and records obtained 
from teachers and attendants, 2 


6) In an inquiry carried out, with the assistance of Miss V. G. Pelling, for the Vocational Section 
of the National Institute of I endeavoured to assess the average level of intelli- 
gence in different occupational classes : for adults the mental ratios ranged from about 83 for unskilled 
Workers to 154 for higher professional classes ; and for children of these Parents from about 91 to 120. 
-rates for London boroughs (* The Relation of Fertility to Social Status,” 1906) 

ation between low social class and high birth-rate 
. Our figures confirm this ; and suggest that the 

te is still more striking. The average size of the 
"0; for the dull and backward, 4:3; for central 


FIGURE 26. 
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serve. Іп social status, therefore, the two schools may be received as 


typifying the best and the worst from а representative borough. 
'The results secured at either school are shown in Figure 26 and Table 


XXV. Figure 26 shows the average number of tests passed at each age in 
the “ superior ” and in the “ poor ” school respectively, and, for comparison, 
the averages obtained from the whole population. The “superior” school 
is nearly a year ahead of the general average (till the brighter pupils are 
transferred); the “ poor ” school more than a year behind. 


mental years (columns 4 and 8). 
TABLE XXV. 
Differences due to Social Status. 


Average Number of Averago Mental 
Ў Tests passed. Age. 
Chronological 
Age. Superior | Poor Superior Poor 
School. School. School. School. 
Da xs әв эй 44-4 | 31.2 8-9 6-1 
8— .. re .. 48-5 i 36-3 10-1 7.2 
9— 51.0 | 426 10-6 8-4 
10 — 54.3 46.8 11.5 9-6 
11— 56-2 ! 50-4 12-1 10.3 
12 — 57:5 | 52.9 12-8 | 1.0 
ТЗ a за ar 59-3 | 55:2 13-7 | 11-7 
lé .. у. x«i 60:5 54-8 14-2 i 11-6 


In other Reports! I have commented on the correlation of the size of the 
nce and low social class. When the two are 


famil; ith both low intellige: 

dun. the results are still more striking. From Table XXVI. it will be 
seen that at the “ poor” school the number of children in the family is nearly 
double the number at the better type of school. This incidentally must tend 
to impose а still harder strain on pupils recruited from the poorer classes. 


TABLE XXVI. 


Home Conditions of Children attending Schools of Median, 
Poorest, and Best Social Status. 


! Poorest Median Best 
| School. School. School 
Average weekly pre-war income | 26-4 s. 37.3 s. 49-6 а. 
Average number of children 
living at home EE. жа 5-2 4.1 2.9 
Average number of rooms in 
home zs шй æ 5” su 2.3 3-4 4.7 
Average weekly rent .. 5:8 в. 10-1 s. 12.8 s. 


The backwardness of the “ poor ” school is likewise most obvious when the 
children emerge from the infants' department. It is, apparently, in early 
childhood that their minds wear most visibly the sharp impress of their 
parents' poverty. Even by the age of six or seven the difference has doubt- 
less already decreased. 1% continues to dwindle, as the table shows, until 
the age of twelve. But during the last two or three years 1 once more 
becomes peculiarly large. This final decadence may be referred to several 


(1) Cf. “ Preliminary Report on a Survey of the School Population of a Typical London Borough " 
(1919); also Reports of later surveys to be issued shortly. 4 
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factors. Among the ill-to-do some reach early their limit of growth ; others 
mature late. Many of the brightest, too, leave for work at an age unduly 
young. But, above all things, for children from the lower social strata the 
harder literary tests must lie for ever beyond their cultural horizon. 

Averages, particularly those like the above derived from different 
individuals for different ages, obscure one important fact, which reveals 
itself not infrequently among the poorer children, when year aíter year 
the same individuals are traced and retested. This is the phenomenon 
of deferred development. It is a feature akin to that of “latent normality,” 
which, as we have seen, is from time to time observable in higher grade 
defectives. Among the children of the slums, while most reach early what 
might be called their point of educational saturation, and perhaps touch 
their utmost limit of mental growth before their physical growth is half- 
completed, a few, on the other hand, commence again to develop with an 
exceptional speed at an age unusually delayed. They enjoy, as it were, a 
St. Martin’s summer ; and expand even more rapidly than in their natural 
spring. Towards the end of their school career many seem in a fair way 
to retrieve their previous retardation. 

Emily G., for example, who lives with seven other persons in a couple of 
rooms in one of the meanest streets of a poverty-stricken area, was promoted 
to the senior school at the age of 71), as а small and backward child with в 
mental age of only 6-3, a ratio, therefore, of only 82 per cent. During the 
next two years she made rapid progress; and at the age of 955; had a ratio 
of 96 per cent. She then entered her chrysalis. By the age of 114"; she had 
made barely half a year’s progress. Her mental ratio was now only 84 per - 
cent. Soon after this date she seemed suddenly to emerge; at 13,5 she had 
а mental ratio of over 100 per cent., and was among the brightest in her year. 

А second girl in another school from an even poorer home, whose mental 
ratio before the age of twelve had never touched 90 per cent. and had ap- 
peared during the preceding two years to be diminishing, showed unex- 
pectedly, when re-examined at the age of fourteen, an ability in various 
tests of intelligence approximating to that of an average child in à central 
School, although, of course, in scholastic tests, particularly in her knowledge 
of the higher rules of arithmetic she was far below. 

қ These cases, though exceptional, are by no means rare. 1% is among 
girls of the humbler classes that this late acceleration most frequently 
affects my tests. With boys the slower onset of puberty, and the added 
шщ of freedom, fresh work, and the earning of в wage, that comes 
n ficient ТЕУ и from pupils into workmen, place the date of 

That children pr ir eyond the period of school life. | 
77 тек қы Е Social status succeed better with the Binet- 
а сал eed ап objection to that scale ; nor is it neces- 
home training, children EEO eea a TA 4 аге z 
superior in general ability. Conversely, if hild sagen poy bg equa 
to a scale that is otherwise authenti sns ао piae defective according 
and bis dwelling a howa ot 10 mere fact that his family is poor 

itself condone his deficiency. His 
У because their hereditary intelligence 
b j 8 accompaniments affect the child's per- 
Тортаев епу direct fashion—whether, for example, in the н лей 
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Differences in General Ability due to Sex. 

Тһе averages for the two sexes are shown in Table XXVII., both in 
terms of tests (columns 2 and 3) and in terms of mental age (columns 4 and 5). 
At almost every age the girls outstrip the boys. Their superiority, however, 
isa very modest one. On an average the girls appear advanced by about three- 
tenths of a year. Тһе difference swells to а maximum about the age of six 
ог seven ; at ten it is reversed in favour of the boys; but their recovery is 
transient; towards fourteen the superiority of the girls is again visibly 
mounting. Many have seen in such figures a sign that the feminine sex 
matures precociously; and the suggestion is doubtless partly true, since а 
slight pubertal superiority of girls is also observable in other scales. It would, 
however, be hard to disprove that the difference may be due largely to the 
general preponderance of literary and verbal exercises throughout the range 
of tests and to the heightened preponderance of such exercises about the ages 
quoted: a linguistic bias would favour a linguistic sex. In tables got with 
other tests the differences from year to year of mental growth are less con- 
sistently maintained: the two sexes, indeed, seem during their intellectual 
progress to be playing a sort of statistical leap-frog, now one up, now the 
other, throughout their whole school course. Even here, rarely, if ever, do 
the differences of boys and girls reach the equivalent of half a year. Hence, 
to compile age-norms for the two sexes separately seems hardly needful. 


TABLE XXVII. 


Differences due to Sez. 


Average Number of Average Mental 
Chronological Tests Passed. Age 

AEN Boys. Girls. Boys Girls 
3- А " 6-6 9.6 3.2 3.8 
4— .. 14-8 16.9 4.5 4.7 
Bi * 22.2 26-5 5-3 5.7 
6— әт 31.5 33.9 6.2 6:8 
4-- 2 36-8 39-4 1-3 1-8 
8— Š 42-5 43-8 8-4 8-7 
9- H 45.8 46.7 9.2 9-6 
10— Ж ”„ # 51-6 49-3 10.7 10-4 
ТІ — Š 54-2 54-7 11-4 11.5 
19 ыы 55:8 56.7 12.0 12.4 
18 = ы 57-7 58-3 12.9 13.3 
(UU E 58.8 60-5 13-5 14-2 


Influence of Social Status upon the Individual Tests. 

In tho tests considered singly the varying effects of sex and social status 
provide problems far more curious and instructive than these gross differ- 
ences found in the general age-averages with the test-series as & whole. 

If there were no special peculiarities in any of the tests, favouring the 
Special abilities, interests, or experiences of either sex, then the correlation 
between the orders of difficulty for the two sexes should be perfect, or at any 
rate the correlations of the boys with the girls should be on the average at 
least as high as the correlations of the boys with each other, or of the girls 
with each other. And the same would hold true of social classes. Indeed, as 
I have shown elsewhere, in theory a correlational approach provides the best 
Statistical technique for a study of such problems. But in a preliminary 
review we can reach pretty much the same results by the simpler and more 
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intelligible method of finding the average order for each of the groups to be 
compared: (see Appendix V. to Memorandum III). 


Аз before, social influences may be examined first. То elicit the varia- 
tions in their incidence, I have caleulated separately the number of children 
passing each test at schools attended respectively by children in better 
social circumstances and by children less fortunately placed. For both 
extremes a pair of schools have been selected—the two best and the two 
worst in these particulars. The differences between the rank 
and ‘superior " 
XXVIII, 


ings for ** poor ” 
schools are given in the first column of figures in Table 


TABLE XXVIII. 


Differences in Order of Difficulty for Children differing in Social Status 
or in Sex. 
(The + sign indicates that a test is relatively easior for children of superior 
social status and for girls: 
The — sign indicates that a test is relatively easier for ‘children of inferior 
social status and for boys.) 


' Differences Differences 
in Order. in Order. 
S жы тə ЕТТІ 
оста! Socia 
Status.| Sex. Status. | Sex. 
Picture (Interpretation)| -+ 6 —1 | Differences (King, 0 e 
60 Words we .. | +5 —65 President) .. 
Reading (2 Facts) .. | +5 +5 | Months Var Ee 0 e 
Dictation $i srel EO +5 | Morning and Afternoon 0 = 
16 Syllables .. ..| 44 4-9 | 13 Pennies 0 -? 
Reading (6 Facts) .. | +4 | +6 |3Numbers .. —1 | +3 
Differences (Abstract) +4 +2 |4Number .. 1 +2 
Sentence Building (1) | +4 | +2 | 7 Numbers .. =1 +2 
Picture (Description) +4 +1 Sex г. .. - m 
Transcription .. hy +3 +4 2 Numbers .. .. - 2 
Zen AMI Sem +3 | +1 | Differences (Concrete) | —1 | —2 
4 Colours = +2 +6 Absurdities .. e =й -2 
26 Syllables өз Енд d. 2! Diamond = || em 
Definition (Class) .. T2 4-3 Square .. еті кер 
Re-Statement .. +2 + 2$ | 5 Numbers .. ..| —2 +3 
3 Rhymes ss e| 42 +2 | Reversed Triangle .. | — 2 +2 
Sentence Building (2) +2 +2 | Naming ыш wel sh +1 
Mixed Sentences — .. | +2 +2 | Easy Questions | —2 "xb 
Definition (Ове) ssj ан 9 | Dae .- .. e| 9, | -і 
Dofinition (Abstract) +2 +1 | Missing Features .. | —2 = 
Deysot Week .. ..| +2 | 41 | Folded Rapes , ъ=] —2 | д 
Surname se | +2 0 |2Weighte .. ..| —2 —4 
10 Syllables +1 | +3 | Difficult Questions... | —3 | —1 
4 Pennies e | 41 + 21 | 4 Coins ТӨР ceni. В —3 
Fingers .. .. „| 4] 4-2 | Triple. Order’... сы |8 | -5 
6 Syllables ve] +1 +1 | Change EE ке —2 
Picture (Enumeration) | +1 —1 | Divided Card aj em —4 
Count20101 .. ..| 41 —3 | Memory Drawing .. —4 =з 
Right and Left zb | 4h |6 Weights Pea сар 
Comparing Faces . + | +2 | 9 Coins oe we | —5 —4 
6 Numbers .. . 0 +3 | Pence and Halfpence | — 5 —5 
Pointing .. m 0 — + | Problems a ..| —6 —3 
2Lines .. КТ 0 — % | Suggestion .. „1—10 —7 
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Тһе differences аге іп some cases profound. Thus, “ suggestion ” ranked, 
on an average, fifty-first in the “poor” schools and sixty-first in the 
“ superior ” schools—a difference of ten places. А difference so large might 
easily cause the test to appear as an X.-year test (rather a hard one, no 
doubt) in the former school, and a XIV.-year (rather an easy one, no doubt) 
in the latter school.* i 

A comparison of the differences suggests certain special factors, of ability 
or of experience, that in some degree seem to distinguish children from 
different social classes. The scale of the tests, with its many-sided, variegated 
features, casts searching rays upon the mental heterogeneity with which, in 
training children from diverse homes, the teacher has to cope. 

‘Lhe tests which prove relatively easier for children of “ superior ” social 
class fall principally into the following broad groups: (1) Tests requiring 
linguistic facility, particularly those that depend upon a wide vocabulary— 
e.g., giving sixty disconnected words in three minutes, building one (or two) 
sentences to contain three given words, finding rhymes, defining and differ- 
entiating between abstract terms, describing or interpreting pictures, defining 
concrete terms, and summarising a philosophical paragraph. (2) Scholastic 
tests, especially tests in literary subjects—e.g., the two reading tests, dicta- 
tion and transcription. (3) Memory tests requiring the repetition of sentences— 
е.9., six, ten, sixteen, апа twenty-six syllables. (Memory tests requiring the 
repetition of meaningless numbers show small differences in favour, if at all, 
of the “poor” schools.) (4) Tests depending upon items of information 
imparted during early life in a cultured home—eg., surname, age, four 
colours, number of fingers, weekdays, right and left. In all tests of the fore- 
going types superiority may be much enhanced where the child is the only 
child or the youngest child of an educated family. 

For the poorer children tests in the following categories prove relatively 
easier : (1) Tests depending upon familiarity with money—e.g., naming the 
four commonest coins, and later naming the nine commonest, adding pennies 
and halfpennies, and giving change. (2) Tests perceptual rather than con- 
ceptual in character, especially where manual activity is also introduced : 
namely, the drawing tests—e.g., memory drawing, possibly drawing the square 
and diamond ; the weight tests ; reconstructing the divided card, and per- 
haps naming common objects, as a knife, key, and penny. (3) The 
more practical tests generally—e.g., performing а triple errand—together 
with those tests which depend upon practical everyday knowledge—e.g., the 
easy and difficult questions and the “problems.” (4) Tests depending upon 
critical shrewdness—e.g., noting absurdities, resisting suggestion. 

This analysis, though suggestive in results, is but tentative in aim. 
Figures obtained from a few schools only n.ust not be pressed. Moreover, 
if one item in the list ranks as relatively eosier, this automatically involves 
an apparent increase in the relative difficulty presented by others. To seek 
а reason, therefore, for every test displaced would be hazardous апа rash. 
The dominant conclusion that emerges from the differences observable is 
this: It is an absolute impossibility to find for the tests an order of difficulty, 
fixed and universal, which shall be the same, for schools of every type and for 
children of every class. Confining his verification to a single school, an investi- 
gator might easily conjecture that the order here published is flagrantly in 
error, and readily convince himself that certain tests should be transplanted 
to other years. The surmise would be but partly true. Success and failure 
hinge upon a vast array of varying factors, а multiplicity from which sex and 


(2) Тһе shrewd slum child unblushingly recognises that the examiner is setting a trap for him, The 
child of nicer mariners hardly entertains such a suspicion, and conscientiously searches for minute differences : 
often his mistakes have nothing to do with the idée fixe, which Binet expected to be the chief source of error. 


208 


Social status are but а pair of instances ; so that every seriation of the tests 
is bound to be in some measure arbitrary, Its validity increases only with the 
number and the variety of the specific cases on which it rests. Every 
arrangement, therefore, must be relative ; none final. 


Influence of Sex upon the Individual Tests, 


For the two sexes the comparative difficulty of the several tests differs 
in a like fashion, but to а narrower extent. In the second column of figures 
Shown in Table XXVII. the differences between the orders for boys and 
girls respectively are presented upon the same principles as before. A plus 
sign means that a test is relatively easier for the girls ; a minus sign, that it is 
easier, or at least relatively easier, for the boys. Only those schools have 
been included from which both departments were examined. Between tests 
Which are easier for girls and those which are easier for children of a better 
social class there appears a singular parallel. One ground doubtless for the 
analogy is to be discovered in a si 
-history of girls as contrasted 
upon the one hand, and the environment and life-history of 
m superior homes as contrasted with children less happily cir- 
» upon the other hand. Sheltered, supervised, detained at home, 
girls, like children of the better classes, incline to sedentary lives and engage 
in literary pursuits ; and, like those children, they consequently excel in 
linguistic work and conversational activities, Boys, like children of both 
Sexes in the slums, have more to do with practical, perceptual; out-of-door 
pursuits. They are sent to shops with money. They are allowed to play and 
wander in the streets. They are encouraged to handle tools—to construct 
toys for amusement and articles for use. No wonder that—like the poorer 

i ifé for the present restricts him, and for the future destines 


him, to menial tasks and manual labour—boys grow more ready with hand 
and eye than with tongue or pen. 


For the weight test and for the easier drawing tests (where the boys are 
superior), for the tests of reading, colours, memory for syllables (where the 


girls are superior), the divergences between the figures from opposite sexes 
are even more Pronounced than the divergences between the figures from 
opposite social classes, Here the parallelism is most apparent. Yet there 
are exceptions. 


In memory for numbers—a type of test in which children 
from the more с 
the girls excel, 


| Except in the infants’ Schools, and in one “ mixed” school for junior 
children, the 


boys and girls thus tested have been educated in separate 
departments, Many of the differences—especially where such scholastic pro- 
cesses as reading, Spelling, drawing, and arithmetic are 
i differences in the curricula ; they are due, not to 
ial environment. The partial parallelism between 


209 


differences аге by no means easy to demonstrate, though even here a few 
deeper sex-peculiar'ties, as in memory and the recognition of colours and 
coins, seem not infrequently to recur. 

It is instructive to test the foregoing differences by the statistical method 
of association.! Table XXIX. shows the values of the “coefficient of 
colligation ” for all those tests that yield a reliable figure—a figure, that is, 
whose magnitude is at least three times its probable error. Numerous other 
tests yield figures positive but smaller, which, judged by their relation to 
the probable error, are presumably significant, though not implicitly to be 
trusted. 

A plus sign indicates a positive association between tested ability upon 
the ono hand, and either superior status or feminine sex—which, if any, is 
the superior sex in the Binet tests— троп the other. A minus sign indicates 
a negative association, that is to say, a superiority in the tests on the side 
of the boys, or of the poorer schools. For the sex-differences the probable 
errors range for thesmost part between +02 and +-04, according to the size 
of the coefficient ; for the social differences they are, with coefficients of the 
same size, about twice as large. 


TABLE XXIX. 


Association between Tests and Differences in Sex 
and Social Status. 


Coefficients of Colligation (€). 


| 
Е | Intelligence and | Intelligence 
| Social Status. and Sex. 
Reading (2 Facts) as | + +28 + 18 
Dictation .. ia РА | + -28 + “09 
60 Words іп 3 Minutes .. | + -22 +13 
Reading (6 Facts) | + +24 +-11 
26 Syllables .. .. . | + -18 + -15 
4Colours  .. € xj + 18 + «12 
Sentence Building (1) | + :20 + -08 
Picture (Interpretation)... | + +23 + -02 ч 
Memory Drawing .. sim 4-11 — .10 
Pennies and Halfpennies. . | що = 13 
9 Coins жа T -j + -05 — sl * 
5 Weights .. > | + -03 ee 
Suggestion .. .. N — +13 — 21 


Тһе table, where it quotes a test, confirms the differences already elicited 
by the method of rank comparison. Where it omits а test, it warns the 
reader that the conclusions which the differences in rank then prompted are 
not irrefragably proved. Sharpest and surest are the differences that arise 
between tests associated with the feminine sex positively and tests associated 
with it negatively. With superior status but one test is negatively associated, 
namely, suggestion. In suggestion, and in suggestion alone, the poorer 
children commit fewer errors, both relatively and absolutely, than the 
children in happier circumstances. With this one exception, throughout 
the series of tests, whether specified in the table or not, there is to be traced 
an association, unobscure and unequivocal, between social status and tested 
ability. This was inevitable. As we have seen, the poor children lag by 


C) Fora brief explanation of this method and of the coefficient of colligation, see Appendix П, p. 229, 
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опе ог two years behind those of superior social status. Between social 
status and intelligence the average coefficient of association is, for the whole 
set of tests, + 15. Accordingly, in examining the varying incidence of 
social factors for the tests separately, the pertinent figure is not the absolute 
magnitude of the coefficient, but its divergence above or below this value 
of +-15. The Positive coefficient of + -10, exhibited in the first column 
by “pennies and halfpennies," proves, it is true, that actually the better-class 
children succeed better at this test than the poorer; but its smallness also 
implies—and this is its real bearing and signifieance—that relatively they 
do not succeed as well with it as they do with most of the other tests. With 
reading, and the seven tests that follow, they succeed disproportionately 
and doubly well. So used, the colligation coefficient flings into brighter 
relief the more prominent of the distinctions already foreshadowed by the 
method of rank-differences ; and guarantees their validity. . 

Taking them all in all, however, we may, I think, with justice infer 
that the variations in the influence of sex and in that-of social status are, 
when measured in this way, neither many in number nor profound in degree. 
Tests, indeed, like those cited in Table XXIX. exemplify the type of mental 
process that may well be abandoned in framing a scale intended to apply 
indifferently to both sexes and to all classes.! But they are exceptional. 
Sex differences апа social differences exist, of course, within the mind as 
well as without it: in character, in interests, and in emotional disposition 
girls differ much from boys ; and in the absolute level of general intelligence, 
ав а whole, children of better homes excel children from poorer. But, in 
the relative development of intellectual capacities, considered specifically 
one by one, girls and boys, children from better homes and children from 
poorer, diverge, the one group from the other group, in but a few stray in- 
stances and then to but a narrow or negligible exteut. Such group-differences 
as can at these points be detected appear dwarfed and swamped by con- 
trast with the immensity of individual differences. That а scale of universal 
applicability, so far as sex and social status are concerned, is no impracticable 
chimera, seems evident. Even upon the Binet-Simon tests these two con- 
ditions exert nothing like the influence maintained by the factors studied 
previously—edueational attainment, and general goodwill. 

Slight and slender as they are, however, the nature of the differences 
illuminates their Origin. It confirms our previous suspicion. Facility in 
reading, counting, spelling, in the reckoning of money, in the use of words— 
these and the other special aptitudes enumerated are just such qualities as 
might be deduced from the peculiar environment and the peculiar traditions 
amid which the two sexes and the two social groups respectively live and move. 
If, then, the specific Superiority is in either case not inherent but super- 


reditary ? Does it not emanate from en- 
4 Ees quite аз much as from talent inborn ? 

Ina valid measure of pure intelligence accidents of opportunity should 
have no weight. Hence, if these conjectures be well grounded, we should 
be forced to concede a largo allowance to the poorer child before we permit 
ourselves to accept his weak performance as the sign and seal of mental 


Ze XIII. and two out of three of those for age X. are relatively easy fi 


8nd for poor children, makes these levels relatively harder for girls and children of superior status tog 
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defect. And although, with its strict justice tempered thus by merciful con- 
cessions, we may provisionally rely upon the Binet-Simon scale, we should 
yet spare no effort to construct a scheme that shall be immune to environ- 
mental agencies, and no longer prejudiced by the lack of а prosperous history 
or the want of a cultured home. 


9. THE DIAGNOSTIC VALUE OF THE TESTS. 
The Validity of the Scale as a Whole. 


The veracity of the scale for the diagnosis of intelligence forms а prob- 
lem that is fundamental. It is a problem upon which few direct observa- 
tions have as yet been published. How closely does the estimate of a child's 
intelligence, when measured by the scale as a whole, tally with what is 
known from prolonged and independent experience ? How effectively does 
each single test, by the successes or the failures it induces, discriminate 
between high and low degrees of intelligence ? Го the several tests differ 
widely from each other in such effectiveness ? If they do so differ, which 
items are the most effective of all, and which if any, are worthless ? These are 
vital issues, questions upon which, strangely enough, experimental evidence 
is still scarce and scanty. 

How far, in the first place, do the pronouncements of the scale in its 
entirety agree with the best judgments available from some independent 
source of admitted value ? 

There is no standard of comparison which can surpass or supersede the 
considered estimate of an observant teacher, working daily with the individual 
children over a period of several months or years. This is the criterion 
І һауе used. In certain schools the class-teachers were asked to rank the 
children known to them in an order of general intelligence, compiling separate 
lists for children in separate age-groups. General intelligence was defined 
as inborn all-round mental ability. In asking for estimates, emphasis was 
laid upon two facts : first, that practical out-of-school common sense should 
be weighed quite as attentively as scholastic ability ; and, secondly, that 
proper discount should be allowed for age. In grafting together the lists 
from different classes for children belonging to the same age-group some 
trouble was experienced. In theory it may be legitimate to assume that, 
at any rate among children born in the same year, every one in a higher 
standard is brighter than any one in a lower standard, no matter how low 
the former child may be placed within the high standard, no matter how 
high the latter child may be placed within the low. In practice the rule 
has many exceptions. There exists much overlapping, however unjustifiable, 
even with children of the same age-group. Nevertheless, in the schools 
examined, a class-teacher could usually be found who had at some time or 
another been acquainted with all the members to be compared from separate 
class-lists, and who could, as it were, dovetail their names into a continuous 
order of merit. With her aid a single composite series was drafted; and 
the head-teacher was always good enough to check and rectify the final 
ranking. 

Correlations with Intelligence among Normals. 


With such an order, the order furnished by the Binet-Simon scale was 
correlated by the usual method of rank-differences. The average coefficients 
obtained from the different departments in the ordinary elementary schools 
are given in column 2 of Table XXX. For the senior children rankings 
were submitted from four departments. Each older age-group, therefore, 
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~~ comprises about two hundred children. For groups of this number the 
probable error ranges from aboüt t -02 to = 05. For children under six 
the age-groups comprise. barely Sixty cases each. Тһе probable error here · 


Soars to the region of + -10 to. + "14. Hence, below this age the coefficients 
afford but very rude approximations. . 


TABLE XXX. 


е Correlations between Tests and Teachers’ Estimates. 
, P Ordinary Elementary Schools. [specia] GLD.) Schools re 7 
Age. Binet-Simon Reasoning Binet-Simon & BÀ 
Tests. Tests. "Tests. ^ в 
oe Ж. | ж MN Ў i 
е -33 => — , - 
4—.. oe “87 — — е , 
6— .. s *40 — = æ * 
6— .. -56 — *55 у 4 
7— .. T “71 — :70 . > 
8. .. -62 = -77 г . 
9— ., xis "48 — *68 , е 
10— .. ж» *53 "78 *56 
H-—. 5 -57 -81 -62 қ ` 
12— .. 41 *60 “64 :49 2 4 
18m uw 2. 35 , -59 -53 dic FT 
14-.. .. 41 = 64. p . 


Correlations Were obtained in а similar way for the children in the ^^ 


They range, for all · 


the coefficients chan g d 


be impugned as the =, 
his estimates are со: 


я P 
‚ ©) J. Ezp. Ped., toc. cit., 1, 9, р. 101. Cf. also'Appendix IV, p, 251. — 
& * ‘ “ гҮ, 14". 5d5 d “ 


7 г % = = 
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experiment, they cannot be so incorrect as to generate a low correlation in 
the other. The inaccuracy lies not with the teacher, but withthetest. Hence, 
with children in ordinary elementary schools, the Binet-Simon tests, as tests of 
intelligence, prove bus moderately successful. E 
Correlation with Intelligence among Defectives. 

Among the defectives the correlations between Binet-Simon tests and 
teachers’ estimates rise, with one or two exceptions, to a much higher point. 


_ They average -62, as contrasted with "53 —+һе figure secured by averaging the 


coefficients obtained for the corresponding age-groups among the normals. 
Here, at least among the younger children, the results obtained by ‘the 


‚ Binet-Simon tests would compare not at all unfavourably with results 


obtained by other tests. 
- Once again we may enquire whether peculiarities in the estimates supplied 


` by the teacher are not more responsible than peculiarities in the estimates 
Supplied by the tests. Do not the high correlations among the defectives 


suggest that here the teachers' estimates may be singularly dependable, just 
8$ the low correlations among the normals hinted that there tho teachers’ 


estimates might be at fault? This is easily checked. By correlating the 


estimates of one teacher with that of а second we obtain à measure for the 
veracity of both. Accordingly, two independent estimates were, whenever 
Possible, secured. Curiously enough, the correlations between the teachers’ 
estimates—the “reliability coefficients,” as they are commonly termed— 


А ‘Proved to be smaller іп the special schools than іп the ordinary. In the 


former they averaged -81, in the latter -89. So conspicuously do defectives 
differ the one from the other that it should seem, indeed, a facile task to 


Tank them ; yet those differences are themselves so anomalous, and affect 


various capacities in т anners so diverse,’ that, unless the two judges view 
the children from an angle identically the same, large discrepancies in the 
judgments may be discovered, and larger deviations from the actual fact, 
may. very plausibly be.suspected. In any case, the superiority in the corre- 


‘lations among the defectives is too great to be credited simply to a superiority 


> 


in the standard by which the test-results are tried. Hence, it may with 
Some probability be inferred that as a test of intelligence the Binet-Simon 
scale is more trustworthy with defectives than with normals. ‘ 

Tho efficiency of the tests differs at different points upon the scale to no 
Small extent. For normals the tests yield the most accurate measurements at 
the calendar ages of six, seven, and eight; for defectives at the mental ages 
of V., VL, and УП. The superior accuracy at these levels seems traceable 
rather to the number than to the intrinsic excellence of the tests allotted to 
these years. With tests as with armies, where a few efficient units fail, a 
multitude of less efficient units may push home. At the ages of XI. and XII. 
the coefficients again increase. Here it is, as will be shown later, that the 
tests which are inherently the most valuable happen to be placed. The 
estimates appear least reliable in the middle of the scale, namely at. ages IX. and 
X., and towards the extreme ends, namely, at ages II. to V., and ages XIII., 


and XIV. » М " 

-> ~ The Validity of the Several Tests considered Singly. 

The general merits of the Binet-Simon method as a whole are no longer 
contested so hotly as once they were. Most psychologists would concede to 
it a moderate utility ; few would allow that the earlier pretensions had been 
vindicated to the full. The agreement has been reached, not so much by 


| = @) Ct. Distribution and Relation of Educational Abilities, pp, 03 and 64, 
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tangible figures and palpable results, as through the vague but cumulative 
impressions of а great and growing band of authoritative workers. The 
conclusions in the for going paragraphs bring but a fresh reinforcement to 
а view already prevailing, Touching the collective value of the tests, there- 
fore, taken in their entirety, nothing need be added to what I have already 
urged elsewhere, 


The relative value, on the other hand, of each test-item opens up a 


new enquiry, an enquiry far more complex in character, far more suggestive 


in results, and far more obscure in approach. There is, in the whole pro- 
cession of researches to which the Binet.gj é i 


The commoner methods of calculating 
Pplicable no longer. In technical language, the 
i ‘ correlation.” Accord- 


The application of this concept is new in psychology. Already, however, 
we have seen minor occasions for its use. In measuring the connection 
between delinquency and deficiency, between tested ability and sex or social 

i їп. But it isin estimating the efficiency 
of mental tests, particularly mental tests of the dilemma type, that such a 
Coefficient is most sorely wanted. Here, therefore, a brief note may be 
i ain its nature and possibilities in this regard. 


ority in intellige, 


Proportion of Successes among the normal children as among the defective, 


however, that all the normal children succeed, and all the defective children 


fail. Then the association might be regarded as complete. Its most natural 
measure would be +1. 


wevare but. rarely confro; 
We be sure that it is 


mediate degrees, Here, therefore, intensity of association will be measured 
by a fraction, by an ind i 


the proportion of normals assing was 99 per cent. | 
(and that of defectives, th, Е 3 


erefore, 59 Рег cent.), or again where 1% was 41 per 
ives, therefore, 1 per cent.), than where it had some 
alue, Say 70 per cent. (and that of defectives, therefore, 30 per 
ical mode of comparison, some method of weighting 


July ana April, 1914, “Тһе Measurement of Intelligence by the Binet Tests,” 
e This fallacy 18 committeq іп almost every one of the Fare researches that have essay comparisons 
upon this point. Measured by the Coefficient described below, the association would be -66 in the first, two 
cases, and only -40 in the latter, 


+ Thave said that the former case is more significant. Таш not sure that 
it would be more reliable, In practice it ig always well to avold such extreme dichotomies, 
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these different possibilities, is, therefore, needed. For this purpose various 
formule have been proposed. The one I have found most serviceable is 
that devised by Mr. Udny Yule, and termed by him the “ coefficient of 
colligation.” This coefficient becomes identical with the difference between 
the percentages of normals passing and defectives passing in one special case, 
the curious case of symmetry, where the sum of these two percentages is 
equal to one hundred, and where the proportion of normals that pass is the 
same as the proportion of defectives that fail. If, for example, 70 per cent. 
of the normals and 30 per cent. of the defectives pass, and, therefore, by 
symmetry, 30 per cent. of the normals and 70 per cent. of the defectives fail, 
then 70 minus 30, that is, 40, would be the coefficient of colligation. The 
condition of symmetry is rare in practice; but theoretically it proves a соп- 
venient one to adopt as a standard; and all other cases can by a little 
arithmetic be reduced to comparable terms. The coefficient has thus a clear 
and concrete meaning; and the calculation is simple.! 

By this method, then, the diagnostic value of each test may be gauged. 
The test may be examined from three points of view : first, its accuracy in 
distinguishing defectives from normals; secondly, its accuracy in distin- 
guishing brighter children from duller among normals; and, thirdly, its 
accuracy in distinguishing the less deficient from the moro deficient among 
defectives, 
The Diagnosis of Defectives as Distinguished from Normals. 


ahe object for which the Binet-Simon scale was originally contrived, the 
Purpose for which it has been most commonly used, is the discrimination of 
the defective from the normal child. This is its prime function. How 
effectively does each test contribute to this aim ? The question can be 
answered by a comparison of the data recorded in Tables 111. and IV. Таке, 
for example, the dictation test—the test which, judged by rank-differences,* 
appeared relatively the hardest for the defectives. In the special schools 
only 18-2 per cent. passed this test. In the ordinary schools 88-1 per cent. 
of the children of the same ages passed this test.? Calculated as described 
above, the coefficient of colligation is + -71. Its purport, roughly expressed, 
is that, other factors such as age being presumed to be equal, there is a 
reasonably high probability that, of two children thus tested, one failing 
and the other passing, the one who fails is defective, and the one who passes 
is normal. For one solitary test, therefore, the differentiation so furnished 
must be acknowledged as fairly refined. 

Тһе coefficients computed in this way for the several tests are exhibited 
in Table XXXI. In that table the first column of figures may be accepted 
83 measuring the efficacy with which any given test sifts and separates the 
children into normal and defective. Tests assigned to the first three and 
last three age-groups (IIL, IV., and V.—XIV., XV., and XVI.) do not lend 
themselves to this method of calculation, since, between the ages considered, 
the former are passed by practically all the genuine normals, and the latter 
by no genuine defectives.* 

C) cf. p. 229, As Table XXXI. shows, when obtained from the selected group only, such co- 
eficients should be corrected by Pearson's formula. €) Page 155, above. 

C) In either case the average cited is the average of the percentages for the several age-groups—those 
given in the body of the table—not the percentage based on the total of the actual number passing at cach 
аве. The latter would give undue weight to the largest age-group in either set of schools, 

(*) As one or other of the proportions approximates either to 100 per cent. or to zero, the possibility of error 
Tapldly increases ; and the coefficient, which then tends to be high, is apt to be illusory. This occurs in cases 
of two kinds: First, with tests so easy that the normals from the comparable age-groups all pass. except 
for one or two accidental failures ; and, secondly, with tests so hard that special school children all fail, except 
for one or two accidental successes, The acoidents may be due to the presence in the special schools of a 


passing, then of the failures .77 Der cent., or about thri 
defective, and the remainder погта], 1 This is but a moderately good result. 
On referring to tho detailed figures it js Plain that many of the individual 
tests are of comparatively little value. [n Suggestion, 36 per cent.—more than 
one in three—of the failures would, under the abo 
the normal group. Nami i 


Pictures, answering the easier Practical i 1 
use, are somewhat Surprisingly poor ; tests which, like these, depend largely 


torting medium. On the other hand, so: 
offer bright ir broken glimpses of it as thr 


n expected) Sentence-building, difficult 
older pupils, an excellent opportunity 
inds. Next to these, the scholastic tests— 
ix facts)—and the memory tests—sixteen 
- арреаг definitely to mark off the ordinary 
But, as in many cases the defective 


Diagnosis of Intelligence among Defectives and among Normals, 
The problem of diagnostic value may be approached by two other paths. 
Since the children of the i 


ch is nearly average, the value of each test may be judged BY 
the delicacy with which it distinguishes the duller defectives from 
dull. i i 


гізоп. То increase its reliability, particularly bu 
88568 Were mortised together, 


With. their assistance а revised order of m 
omparison with the results supplied by each 


" 
Child normal in intelligence, Ог to the presence in the elementary вс] 
yet transferred, ог possibly во nervous as to make slips with tests he ah 
centages the Addition of one От more accidental cases willsometimes redu 
their elimination would 
normals pass or all the detectives fail the association is complete, 
Succeeding in the Opposite 

Even if the diagnosis Were valid only in one direction, tests Tevealing such hi 
inestimable value, provi 


2,715 natural and вше But that line 
is both arbitrary and илсенд па иь mont meatal tale Wie Ше 
actual performances 4 Of success and degrees of failure. Of these the marking takes no account, The 
division it draws ig thus р 


rely conventional. A happy chance may tilt a borderline child into nominay 
Aucoeso, and bad Tuck tip guis toto nominal failure, я 
©) Біпсе??- (100-77) „ 54, 
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TABLE XXXI. 


Coefficients of Colligation (о) between Success in Tests and 
Intelligence as Estimated by Teacher. 


Test. те. Detectives. Normals 

Mixed Sentences Y :58 
Absurdities .. . -04 61 
Ditficult Questions -52 -46 
Sentence Building (1) -48 50 
3 Rhymes — “40 
Definition ( Abstract) — “42 
Dictation “71 “61 81 
Memory Drawing . 5l :58 41 
Missing Features 58 -47 -40 
Count 20 to 1 -53 “51 "43 
Differences (Concrete) -50 -49 -47 
Reading (6 Facts) 52 -49 :32 
Ro-Statement — — -38 
60 Words -62 40 -39 
Transcription 64 “49 +29 
Diamond  .. .. “64 :39 "37 
Definition (Class) . -60 4l +39 
Differences (Abstract) — — 487 
Pence апа Нее 48 +48 42 
Chango -43 :50 44 
5 Weights 46 -47 -42 
16 Syllables .. -62 :36 *35 
5 Numbers os -64 -38 “31 
Right and Left .. "46 47 "40 
26 Syllables .. wa T — — -34 
Reading (2 Facts) - 65 :40 :29 
Sentence Building (2) -54 -43 -34 

4 Numbers .. .. -61 -37 -34 
13 Pennies .. “61 43 :29 
Difforences(Ring President) — — .32 
Problems  .. 68 :35 -26 
Triple Order — *35 E 
6 Numbers .. 48 +33 336 
Fingers -56 -35 +28 
Picture (Intorprotation) « -38 -46 *31 
Divided Card m 49 .39 "31 
6 Syllables .. — -32 +32 
4 Pennies . — -34 31 
Reversed Triangle — Fs 1330 
‘Easy Questions 32 *45 -30 
9 Coins m :32 :40 -31 
10 Syllables .. — -33 -29 
Square * — 31 -30 
Folded Paper .. — — :31 
4 Coins TET e *56 :30 +23 
3 Numbers x a = :31 .97 
Definition (Use) +43 +29 +29 
Comparing Faces .. — 481 +25 
Days of Week "ads “57 -23 -20 
2 Numbers . — :29 25 
Picture (Description) -45 -28 24 
Date .. . -53 | “19 -22 
2 Weights .. — +29 2. 
4 Colours  .. — “33 -21 
Picture (Enumeration) = +26 .55 
Morning and Afternoon .. -- -29 -23 
2 Lines ме = +27 .94 
4 Numbers == +27 .94 
Naming =& +24 .95 
Pointing à — -24 -24 
Months .- -39 +22 -16 
Age .. s = -26 99 
BEG che. d — c» 4. - -20 -23 
Surname $4 ЖЕ —& *25 :18 
Suggestion .. sie zx +28 -18 ape 
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On а eursory view the foregoing method for extracting a coefficient 2 
association might seem to be inapplicable. An order of merit does not ы 
а group into two distinct Portions, as a test will divide it into those w 


teacher's list for intelligence. On this basis, and with these preliminaries, 
the colligation Coefficient was, by the formul 


each age-group Separately, and the sev 


the grouping, the better the result: with 
Population into defectives and normals, 
Successes shows a nicer ‘correspondence than wi 
two smaller and sel 
sub-divisions, 


Conclusions as to Relative Value of the Several Tests. 


In order of their efficiency, as revealed by each of the three eae 
the several tests have been ranked, re-ranked, and ranked again. In Ta А 
ХХХІ {һеу аге arranged in the order furnished by averaging the thre! 


8 way, suggestion, as a test of intelligence, appears con- 
sistently worthless, Many of the Simple “ general information ” questions 
» Surname, knowing features, common 
© of day, and date—have also but a nugatory value. 
) ісбі many, the picture test, prized by Binet as 
one of his best Yields, in all three forms, indifferent results. Mere discrimina- 
i and—at any rate, with normals 


rter series of numbers and for the days of the week and 
the months of the year, have likewise little to do with i i 
the most effective are absurdities 


the more Satisfactory tests 
omewhat difficult task. 
+ In general, they number 
wledge nor yet mental 


sts, where it Was show; 
cluding tes; 


C) See Report on a Factor-Analysis of the Binet Te: n that the specia] 
factors influencing the tests сап only be climinated by іш 


ts of many different kinds, 
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capacity or skill of any simple kind, but rather the application of that know- 
ledge and the use of that skill in the solution of original problems. Among the 
money tests, the more serviceable—adding pennies and halfpennies, and giving 
change—belong manifestly to this type. So, too, counting backward is far 
more effective than straightforward counting; and to state the day before 
yesterday, or the day after to-morrow, would prove & test of much greater 
utility than Binet's request to recite in their accustomed order all the days of 
the week. In some the logical element is conspicuous—as in absurdities, 
difficult questions, definition of abstract terms, and of concrete terms by class, 
stating differences between concrete and abstract terms, and summarizing a 
philosophical sentiment. Judged by the teachers’ estimates, practical or non- 
verbal tests—such as observing missing features, drawing from memory, 


drawing a rhombus, arranging weights in order, and perhaps performing а 
triple ordor—should be accorded greater weight in the selection of defectives. 
On the other hand, the scholastic tests of reading, writing, and spelling, and 


the harder memory tests, though good, are not so trustworthy as our previous 
comparison of defectives with normals allowed them to appear. The high 


diagnostic value of finding rhymes, of finding sixty words in three minutes, 
and of finding a single sentence containing three given words, implies perhaps 
that a test of inventiveness or of fertility in association might form a sympto- 
matic exercise. In the cruder puzzle tests, where blind chance, obvious traps, 
and simple catches have freer play—left hand, right ear, divided card, cut 
paper—the correlation with intelligence seems attenuated or obscured. 
The heterogeneous nature of the more valuable tests is quite consistent 
with the hypothesis of а common intellectual factor—a central function 
radiating, in various directions and in different degrees, through all mental 
activities of whatever kind; and it points with no unsteady finger to the 
need for determining, by adequate modes of experiment and statistics, the 


utility of each individual test regarded аз а measure of that function. The 
more profitable lines of advance, the more fertile regions of research, what 
types of test deserve most study, what kinds of mental function are most 
significant, this the foregoing conclusions, and the results gathered by the 


way, may serve in some measure to suggest. 


то. SUMMARY AND CONCLUSION. 
The evidence furnished by actual applications of the tests has now been 
analysed. In its light, the arrangement of the scale and the validity of the 
Method, as revised and re-standardised in my first memorandum, has been 
fully examined and freely discussed. The outstanding conclusions may be 
Tecapitulated in the following terms. i 
` For normal London school children the age-assignments for the several 
tests differ widely from those prescribed by Binet. Binet's own dis- 
tribution has had to be stiffened for the earlier years, and eased for the later. 
he tests for younger children were much too 


his original arrangement the t* 1 
easy; those for older children & little too hard ; while for adolescents and 
Supernormals there were, and still are, practically no fit tests whatever. In 


the new arrangement here presented, the final order of difficulty seems 
moderately stable, and the increments of difficulty moderately uniform, 
except for the extreme ages. For normal; the order of difficulty bears a 
general resemblance to the average order suggested by previous investi- 
Zators ; but differs in certain essentials from that given in the French and 
the leading American recensions. For defectives the order of difficulty 
departs significantly from that obtained for normals; and the differences 


imply that the tests are not tests of pure capacity. 


4 
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Between normals and defectives the line of demarcation has been pro- 
visionally fixed, for children, at a mental ratio of 70 per cent., and, for adults, 
at а mental age of eight. 

Numerous factors affect the measurement of a child’s intelligence by 
means of the Binet-Simon scale. Sex influences it but little ; social status 
rather more; educational, and particularly linguistic, attainments more 
profoundly than any other factor measurable with exactitude ; while quali- 
tative conditions, such as temperament and emotional attitude, affect it in 
а degree that is too variable to fix and too elusive to define. Among delin- 


In diagnostie value the single tests differ vastly. 


Many are scholastic ; 
most are linguistic ; 


few yield a high correlation with intelligence. Тһе 
ave an occasional value; the rarer tests of 


perman and some tests, such as suggestion, no value 
at all. In aiscriminating the child of the Spec 


unsolved Problem, an unknown Perhaps. This 


bly superior to the unaided judgment of the 
there is as yot, besides the Binet-Simon 
able, at once surpassing it in simplicity, equalling 
Workers untrained in а psycho- 
15 а non-technical instrument 
and apply. Т its aid the intelligence of op 1 
5 — young and old, supernormal an: 

defective, moral and immo ict i jail сас” the Бон іп the alms- 
Students, schools by the hundred, 


| Short, men, women, and children 
Y Sphere of life, Pending the cons 


academic Psychologi i 
The routine exami: 


generally unconscious о 
comparison repose, B 


unflinchingly to abandon—at any rate, f. 


worth is so ill attesteq and whose co ion i 
nstruct; i 
place they look for the elaboration of ede) a bed ла 
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upon investigations, broader and more detailed, into the reliability, the 
variability, and the significance of the numerous mental tests that are now 
ready to hand. 

Such a quest is imperative. But it will entail long years of co-operative 
research. The period will be longer still before the fruits can command the 
measure of popular recognition already accorded to the present scale. 

Meanwhile, when new buildings have not been finished, it is wiser to 
repair than to demolish the old. While waiting for the slow and sure, we 
must make shift with the rough and the ready. The need is urgent; the 
field is vast. Throughout the country there is a cry for а practical mental 
test—for a handy method, which can be immediately applied by teachers, 
doctors, and social workers; for а snapshot instrument which can be easily. _ 
manipulated by the routine examiner, engrossed with the administration of 
the Mental Deficiency Acts and too pressed to await the experience or the 
appliances of a laboratory; for a pocket rule, which will furnish diagnostic 
measurements in terms of some plain concept, like the mental year, obvious, 
moderately exact, and instantly intelligible to a magistrate or а Jury, to 
whom tho technicalities of percentiles and standard deviations would be 
esoteric gibberish. To satisfy such a demand, scientific exactitude may 
Pardonably be postponed for the prompt delivery of an acceptable, work- 
able substitute. And such a substitute, provisional yət ready-made, is to 


be found in the Binet-Simon scale. 


APPENDIX 1. 
= ыы шы. 


AGE-ASSIGNMENTS FOR THE SEVERAL TESTS. 


Tn Table XXXII. I have collected the age-assignments suggested for the 
Several Binet tests by the results of the chief preceding investigations. Three 
shorter compilations, similar in aim, have been published—an American 
by Carleton Bell, à German by Meumann, and ап Italian by СВОЕ 
From these the present differs chiefly by the addition of data ae 
recently published, including more particularly those of eight or nine Englis 1 
investigators, With the exception of the earliest, English investigations, 

i time of publication, have been almost entirely 
ignored by the foregoing compilers, 


n comparing the various Ee-assignments then available, the American 
compiler stated that « there is isi 


different investigators,” Such a conclusion could hardly be drawn from the 
Present compilation, Indeed i | Ж 
ав the table which follows is to emphasise the absence hitherto of any na 
ceptable set of age-assignments. If anything, the figures minimise the ат 
crepancies ; for often, when an investigator had no data whatever, ап 
i i contradictory data, he has still pro- 
/s own assignment. But even Binet’s own 


their published articles, A difficulty, however, arises when the M ee a 
departs, without explanation, and sometimes apparently by oversight, 


his avowed criterion, Moore, for example, adopting a 70 per cent. criterion, 
definitely retains Binet’s age-assignment fo 


scribing pictures, although in his tables п 


» where no assignment 18 80 given, I have myself inserted in 


e = judgea by the investigator specified 
™ment proposed in Binet’s 1908 scale, 
to an earlier unspecified age. 

h = judged by the investigator specified t 
ment Proposed in Binet’s 1908 scale, 
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to be too easy for the assign- 
» and therefore to be assigned 


9 be too hard for the assign- 


nvestigators themselves. On the > 


he 
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rejected by the investigator specified as unsuitable. 
considered by the investigator specified to be too much influenced 
by school attainments. 
t — considered by the investigator specified to be too much influence 
by training. 4 
m = considered by the investigator specified to be too mechanical. 


в = 


From a study of the table two obvious conclusions may be drawn. First, 
& reinvestigation of the age-assignments was urgently desirable. Secondly, 
Such assignments will probably require to be investigated afresh for different 
Conditions and different localities. 

Of the sixty-five tests, only four are assigned to the same age-group by 
all investigators. These are without exception three-year-old tests which 
have not been scrutinised very thoroughly or by very many experimenters. 
With these exceptions, for not one test is there complete agreement as to the 
age to which it should be assigned. For eight tests, again mostly tests which 
but few investigators have used, the assignments differ only by one year. 
The commonest result, occurring in some fifteen cases, is for a test to be 
assigned now to a year above, now to a year below, the original or the average 
assignment—thus fluctuating over a range of three years. In about the same . 


number the assignments spread over & range of four years; and in almost ав 
range of five. Three tests—definition 


many cases, namely, fourteen, over а. 1 
{ three words, mixed sentences—have a 


(abstract), building one sentence out o 
Tange of six years; four tests—absurdities, seven numbers, three rhymes, 


twenty-six syllables—a range of seven ; the test of five weights has a range of 


eight years ; and that of sixty words a range ofniné.! Severaloftheseextremes 
procedure. This explanation, however, is 


аго explicable by differences in I 
neither the sole nor the chief one. The procedure for memorising seven numbers 
is fairly definite, and simple to comply with yet, while zu -— Ca 
аре XV. and Miss Johnston to ndult years, such reliable investigators as 
Bobertag and Miss Taylor assign it to age ОЕ froni year tor усп 

the fluctuation in the range for 


being more conspicuous at а younger age, t 
tests at this period is much smaller. Yet even so straightforward a test as 


nami i colours is assigned by Miss Taylor and by Decroly 
and Wohn qug ve IV, and by Binet, Bobertag, Saffiotti, and others to 
double that age, namely, to age VIII. -The two most stable tests appear to 
e counting backwards and pointing to right and left. 7 ui 

As а rule, the age-assignments based on the present investigation con- 
form fairly well with the most usual assignments of previous investigators. 
n four tests, however, an assignment is suggested which has never been 
Put forward before. In two cases the novelty is perhaps accidental. Six 
Syllables, now shown as the easiest test for age IV., has, by the few who 
have pronounced upon it, been assigned hitherto to age III., the age pre- 
Scribed by Binet. Twenty-six syllables, assigned sometimes to XI. or XII., 
Sometimes to XV. or Adult, has never been awarded the intermediate age of 
XIV. But for suggestion no previous investigator has obtained an age- 
Assignment so high as XIIL,* or for change one so low as VIII. Тһе 
innovations may be due to accidents of the investigation or to peculiarities of 
London children. It is an issue which further research can alone decide. 


C) Adult age is here throughout counted as equivalent to age XVI. 

C) My results would agree with Miss Taylor's in making this test far easier than Binet believed,were 
it not for the conscientiousefforts of my older and brighter subjects to find minute differences as described 
above (р. 207). The ease of “ Change " appears to be due partly to the practical familiarity of the 
London child with money values and shopping and partly to the emphasis placed at an earlier age in 
London schools upon problem arithmetic, often illustrated in conerete form by real or imitation coins, 


224 


TABLE 


AGE-ASSIGNMENTS FOR THE SEVERAL TESTS 


‘ $s lea glee] 8 
. ‘ Binet and Simon. ЗЕ Е 8 5 3 Е 
EE] З 54 а 8 |3 
е AA S| 2 | 81814 
1 
Test, 1905 | 1908 | 1909 | 1911 | 1911 1910 | 1911 | 1911 | 1011 | 1911 | 101 
. (L. & M.) | enl 
ӨРТТІ im 
Pointing .. 5 ш ш ш III = е ІП = = 
2 Numbers "|шеішішіші| С = |nr|-— ae өсе 
Ses v. ы, | ху [те = t у] | — Ex 
Surname s a => IH | III | im -- t ш = = mak — 
pene 2-2) ames | ty (ту | — е iv mm == (= “= 
Picture (Enumeration) | Ша II | nr | ru - - ш | — = 
Док тү m 1129 
SEEDS рае | | | Sx | aoe |. = | mi] = |а EU 
Numbers 7 | ү тү | || = -|ғ|-|- = 
4 Pennies 000035 — у у у t v e Y - 
С СЕК тарата В lT = Туу е] - ҮІ 
Comparing Faces `! - УІ | УІ | \ | уп ІП м | — м | 
п, AGE V, E a fv] ¥ 
Triple Order, - VE [evr java] уш. | ш | | ь Е БЕЗ 
Square > = Y у Y - - v|— S gus 
10 Syllabies - Val «vele v "| >= = о | = м | vit | = 
Cr ees PAK - Ут VI" ж | — t — | в va | mu vu 
Morning and Afternoon] -- |у [уг | vi ay lAl К SV 
4 Colum = | vor! vir} уц | ми IV | vir] e VIE Ec = 
umbers = = = — — - = н Y v Бы 
2 Weights v v У v — - v — ¥ 
, AGE * Е 
Fingers | "| міз | — бей | 4 WEN OLEI 
13 Pennies = лу wed omma demi | ee vin | УИ 
lamond ст с алым з уд p lm ШЫ р | c9 уш | — 
transcription a = ЧИШУ | Бау WM % | = | Жш ГҮ т 
ынк | ч Күү] = m | vor) е | yor | ДЕ т 
їй „ё/ as Z ХЕЛУН с] „ч ж | ШШ S.A (| — 
шаш». "у — EIN ul = DET x4 | Sr 
Definition (Use) ммм Рив ах | УШ 
Мада 4, | уп | Уд | vi vin| 1х E | vur|* кы Ya" | у 
Picture (Description) xr | УЕ рту? | vor vr | е, | Bd Sn т |уп| — 
Жане ee | vaxi | ут [ур УМ | УП = | =| x ir | vir | үп 
Right and Тегі CUN RE VE ТАЙТ) wur Ше | xn [xxr 
AdE VIL үш 
vir 
Missing Features „| _ | уп vir | vi v = -| yu ri 
Ponce and 1 Найрепев = Гуш [ущ уш vin | = vita] = Aux || = 
¿Dictation 0004) | УШ уш уш | уш b е DEL S" | vor | 3x |. — 
AGE VIII - 
Reading (2 Facts) . = n = = | Tee а 
Fas Questions ^ 7| vg, | УШ ҮШІ = 3E eS | vu ES 
Seago i Que UO ГЕ YE var) уш sc | vor] à | vm | 2х X 
Quae 2 c| — | ©] ym] VEE] st me M | БЕ ЕЕ 
Numbers р | — ||| ҮШ = pE в | xp = 
E - [i£ | x ЕЕ И: 
AGE ІХ 
Months 2 | 4 ІХ 
опы 4. __ ЛЕЛ | 1х) -3 gy [ester 
Beading (6 Facia) | Z imp mo x UE | | = x 
nition (Class) _ ^w Pe ux Ж ix |n IX | IX 
5 WARS ~ x 
eights  ,. ^ 
Мше Building (gj | Ха | mx zE| = xu Ан [^ me | Ж® ап 
emoi e: rad 
mory rawing . ” IX-XI? = x хи х = = — 
кеш I 
surditieg 2. ы = > " 
oo Worastetone °° | vii | 3E | ХИ | x E E|-zxxm-IXE 
80 Wor "as СЕЗ 2 — |xi- 
ur MR PENES хи xm xr| à PUE 
Sentence Building (1 | xir, ЖУ | зу хи | в АЧ, 


rn 
bo 
or 


XXXII. р 
ACCORDING TO DIFFERENT INVESTIGATORS. 
о м = 


E Е 8 Е Е Ё a ЕЕ 
: = a ЗЕ 
Е ЕЕ 3, El Е ЕРЕ E $ 3 Е 2 Е ЕЕ: 3 
à |88 ЕЕ E $ Еее 2 ара 8 8 85 Е 
|e ба М a A | 48| B| = в a а | ош a 
191 т 
1 | 1912 1912 1913 | 1913 | 1018 | 1914 | 1914 | 1014 | 1916 | 1916 | 1917 1917 | 1019 
Рк | 
ШІ = == ш - a) = = [йй uas - - іш {ш 
іг” - ш = —|— іп | — — - = ш 
h ПІ Pj ту = мез IV Iv 1У = IV ш m 
wv lem - 1 - -|- їр = ES . 
ME: E n = = |29 ш [у] - г ш |n 
е nr - ш = "рағы | паа — — г |. 
oh 
1 — = т ыу - IV — — =. ш IV 
SA т: - т — = fore |= |] 399 a Iv ІП IV 
iv | У = v am iv | Iv | га | IV. | IV — v iy *.]' ы 
< |u? = iv E. E ea = IV iv IV 
iv уп vi У v Ya | V ҮІ v v Iv 
e . P , 
= | Ww УІ у | УІ vx ЧЕ УЕ M v v 
= | ay МЫ ут | Үп УУ Лу | vara] val у | СУР M Iv ve 
Ез 22 - У v v | туа | т? | УІ — v (IVa) Y 
=) = | = lel Bh eyes | эт | res у 
~ — ҮІ уп v УІ У УТ V 
Е v уш ҮІ - v IV VIII Y v v 
Ex кі = =. ХО |е | rs — — iv Y 
ш = * v — | уі | ҮШ ҮР ҮІ v Y 
= Yr ыы - мм - - уп уі Ў 
= | м уп Wha [уп] м| ЕТУ uuu ҮІ уі 
ҮІ M үп мш | УШ vi | vi | vit | vir | УІ | ҮШ ХІ уп я 
? = мм | = — - —® 
£ [vue Е gue | => | р 9 | к= - үп, |кУі 
= | WIE ҮП - = | уп | Үп | уш | — = = ҮІ У 
— [Iv v = ут | у | и | уш | ҮП | Уша у ү VI 
ex pw жаш м | rut — [Xr XB] Su VI у NI 
= [уш vil уш |vir| vi үп | УІ | УШ VI уп VI 
— | уп үү | жут [| == |e. | REE e уп уп хі 
vm | VE | = — -- | УШ | Ve Үпү = = — УІ VI 
VI ҮІ уп vr | УІ | - | УІ | УІ - v NI VI 
= AE = уп УІ іруі | vt | |уп| үш | уп уп үп 
= | g5 - УШ Ixa | ҮШ | IX | уШ| уп | УП х уп (Xa) | Vil 
— | Үні = yur} УІ уп |үш| — | vir | vir} УП уп уп | VIE 
уш - т - = || - |ҮШ| = — -— уш | vu 
h 4 
= ки r - -|x| - т — - — — уш 
h ovn x x = | х |уш| хп | уп | vin? | vm уш |уш 
е | үш| IX 1х? | ix | — | vu |уш| уш | уш | ҮШ | vit 
= | a IX x Ix? | IX | — | r | VHI| үш | уш IX | VIII 
~ | & ix хї -|)іх|-(үшіІх| X IX IX |ҮШ 
" ES = XI EA (Есі БЕЗ | || ек = — (Xa) | ҮШ 
T 17 
= ur = Ww 8 | 2] Ж өш Б 
= > = — лпа) | I 
= ua т Em = |. = | = = (Ха) | IX 
IX x ss = x уша | IX 
ie I 
- i = Ix x == [Ж | Яш xX x х 
= |2 | аш |1 | Ж E35 | | жы 
— X | хі-хп -|Ік| - IX x x 
= | xm] xrxm | хт xi XI? | xi , y 
= - x x хї 
= |3, | ш т x х (хіт | x x | xt 
= XIH-XIV | XI | уп-уш = |x жа XI x XI 
— кит eu хп хп = xX — XI (XIVa) XI 
хш-хгу | X XI Zimi — XI = xi 


= " # E 5 

ч Binet and Simon. Е Е 8 s| 3 
3 = 5 3 3 

3 2 5 E 5 

5 Е д 5 5 

Test. 1905 | 1908 | 1909 | 1911 1911 | 1911 | 1911 | 1911 | 1911 

AGE XII " | xv 
3 Rhymes T Хи | Xv | ХУ = = XI e ете th 
Mixed Sentences .. ХІ хи | хи хп = f XI h — хш 
Picture (Interpretation) XH | xv XV — — ху == — 

Aor ХШ Е * 
Suggestion .. .. XI се” = | Жү = - хи | — - =: des 
Problems == ХИ | ХУ? | ХУ -- = хи һ == == 

Age XIV " cv 
26 Syllables .. .. -- хи | xv | xv | — EE: = SU 
Definition (Abstract) IX? XI XH | хи | хш? | хш хи h —_ E. 

AGE XV 
Folded Paper m хп хш| — Ad. — h Ad. h = dem жері 
Differences (Abstract) — хш | — Ад. = h Ad. h = = тен 
Reversed Triangle .. ы хш | — | Ad. ex h Ad, ә ә = 

. AGE XVI ` «>. 
ReStatement .. .. =- — — | Ad; = E Ad. | — — = 
Differences (King, m 

President .. .. — — — Ad. — -- Ая. -- — — d 


The following are the several references in which the data utilised above 
are to be found :— 


(1) Binet, A., and Simon, Th., Тле Development of Intelligence in Children. 
(Transl. by E. S. Kite, from L' Année Psych., 1905, pp.245-330.) Pp. 93-139 
with relevant tables. (The age-assignments are often neither precise nor 
explicit; and in consequence my interpretation of them differs from the 
convenient tabulation given by Saffiotti, loc. cit. inf., Tabella I., pp. 62 et seq. ; 
cf. Tabella XVIII., pp. 118 e seq.) 

(2) Id., ibid. (from L' Année Psych., 1908, рр. 1-90). Table оп pp. 238-9. 
(“Right and Left ” is omitted by oversight.) 

(3) Binet, A., Les Idées Modernes sur les Enfants, 1909, p. 126. (Some 
of the assignments are so curious as to suggest printer’s errors.) 

(4) Binet, A., loc. cit. sup. sub (1); (from L'Année Psych., 1911, 
рр. 145-201). Table, p. 276. 

(5) Id., ibid. Table II., P- 279. (Taken with a 75 per cent. criterion, 
following previous compilers. Data obtained by Levistre and Morlé.) 

(6) Decroly, O., and Degand, J., Archives de Psych., 1910, pp. 81-108. 

(7) Goddard, Н. H., The Binet-Simon Measuring Scale: Revised’ 
Edition, 1911. Table on pp. 10-11. (The compiler states that the arrange- - 
ment ''embodies our own experience, while following Binet’s order as 
closely as we сап,” Goddard's tables of actual figures—see Ped. Sem., 
1911, pp. 232 et seq.—would give, with а 75 per cent. criterion, larger and 
more numerous divergences.) 


(8) Wallin, J. E. W., Experimental Studies of Mental Defectives. Table 
VIIL, p. 49; cf. also Рр. 43-44 et seq. 
. (9) Bobertag, O., ““ Über Intelligenzprüfungen nach der Methode von 
- Binet und Simon.” Z. f. angew. Psych., V., 1911; УІ., 1912. Table on 
р. 523; supplemented by Tables on PP- 441 and 472 ibidem, ар. Chotzen, loc. 
cit. inf. (The tables do not quite tally, e.g., as regards assignment of Defini- 
tion (Class), Picture (description), 5 Weights, Reading.) 
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(10) Chotzen, F., “Die Intelligenzpriifungsmethode von Binet-Simon 
bei Schwachsinnige Kindern.” Z. f. Angew. Psych. УТ., 1912. Table on 
р. 441. 

(11) John-ton, К. L., “М. Binet’s method for the Measurement of 
Intelligence: Some Results." Journ. Exp. Ped., I., 1, 1911, pp. 25 ей 564. 
(Assignments inferred from figures given for tests mentioned as ill placed. 
Where по data are recorded we are presumably to infer that the writer agrees 
with the 1908 age-assignments, although I have not ventured in such cases 
to insert those assignments on this slender assumption.) 

(12) Shrubsall, Е. C., “Тһе Examination of Mentally Defective Children.” 
School Hygiene, 1911, рр. 613 et seg. This investigation, one of the earliest 
undertaken in this country, is especially suggestive for those examining 
special school cases, and is by no means as well known as it should be. 

(13) Terman, L. M., and Childs, 5. M., “А Tentative Revision and 
Extension of the Binet-Simon Scale." J. Educ. Psych., III., 1912. Table 
on pp. 277-8. (Meumann and Saffiotti have followed J. C. Bell, loc. cit. inf., 
Who, writing at an earlier date, was forced to deduce the age-assignments 
from the earlier table of figures published on pp. 72-3 of the same Journal.) 


" (14) Bell, J. Carleton, “ Recent Literature оп the Binet-Simon Tests.” 
J. Educ. Psych., III., 1912, p. 107. (Recommendations deduced from previous 
investigators’ assignments. Where no ages are mentioned the writer would 
apparently agree with Binet’s 1911 arrangement ; as, however, he has no 
new data, I have not ventured to add his authority for the old assignments. 
There has been some confusion about this compilation. It is attributed 
sometimes to C. J. Bell and C. Hood (Meumann and Saffiotti) and some- 
times to Catherine Bell (Saffiotti). Students who refer to Saffiotti's Tabella 
“XVIII. should observe that in the erratum on p. 278 he withdraws his use 
of these assignments.) 

(15) Kuhlmann, Е. “А Revision of the Binet-Simon System.” J, 


Psycho-Asthen., Mon. Suppl., 1912. 
K 
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(16) Strong, А. C. ‘Three Hundred and Fifty Children measured by 
the Binet-Simon Scale." Ped. Sem., XX. 4., 1913, pp. 485 et seq. Table 
ІХ, pp. 509-10. . 

(17) Dumville, В. “А Trial of Binet’s Tests оп Five-Year-Olds. 
J. Exp. Ped., IL., 2, 1913. (Assignments in third table on p. 116, supple- 
mented from first and second tables ibid.) 

(18) McIntyre, J. L., and Rogers, А. L. “Тһе Measurement of In- 
telligence in Children by the Binet-Simon Scale.” Brit. J. Psych., VII., 3, 
1914. (Table VII., p. 284.) 


(19) Eltes, Mátyás. “А Binet-Simon-féle intelligencia-vizsgálat ered- 
ménye magyar gyermekeken.” A Gyermek, VIII., 1914, pp. 257 et seq. 

(20) Winch, W. Н. “Binet’s Mental Tests.” Child Study, VI., 7, 
1913, and following numbers. 

(21) Taylor, N. G. В. “ Further Data towards the Study of the Binet- 
Simon Scale." J. Exp. Ped., III., 4, 1916. Table А, p. 265. 


(22) Saffiotti, F. V. La Misura dell' Intelligenza nei Fanciulli. Tabella 
XVIII., pp. 118-193. р 


(23) Moore, В. C. “ Age-Scale Methods of Measuring Intelligence.” 
J. Exp, Ped., V., 2, 1919. Table XIL, р. 97. (Supplemented by data in 
Previous article, ibid., IV., 1917, рр. 114 et seg.) 


(24) Terman, L. M. The Stanford Revision and Extension of the Binet- 
Simon Scale, 1917. 


(25) Burt, C., hoc op. Table III., p. 132-3. 


Of the earlier collations cited in the text that of Carleton Bell is to be 
found loc. cit. sup. (14), Table, pp. 104-5. It reviews only the half-dozen 
investigations then available. Meumann (Vorlesungen zur Einfuhrung in 
die: Experimentelle Pädagogik. Фе Aufl, 1913. Pp. 273-5), practically 
repeats Carleton Bell. Saffiotti (loc. cit. sup. (22). "Tabella XVIII.) repeats 
Meumann with the addition of about half a dozen more recent, studies. 
Owing to the ease with which misprints апа misunderstandings creep into 
such tables, I have endeavoured, as far as possible, to go for my own com- 
Pilation to original sources; but have found the other collections—par- 


ticularly Saffiotti’s—of great assistance in checking or supplementing my. 
own deductions from earlier work. 


APPENDIX И. 


ON THE CALCULATION OF COEFFICIENTS OF ASSOCIATION. 


_ The conception designated in the text by the name association, and the 
formule for expressing the degree of such association in quantitative terms, 
тау best be understood by reference to a table on the following plan. We 
wish to determine the degree of interdependence, let us say, between de- 
ficiency, on the one hand, and delinquency (or sex, social status, success 
аба given test) оп the other hand. In such a case we have two main lines 
9f classification, each line dividing the total population into two classes— 
& negative and a positive, each line crossing the other, and so yielding 
four sub-classes. Thus :— 


TABLE XXXIII. 


Fourfold Table to illustrate the Conception of Association. 


l 


FIRST CLASSIFICATION 
(e.g., according to Morality). 


Torats, 
PosirivE NEGATIVE 
(e.g., Delinquent). (e.g., Non-Delinquent). 

[X > Positive-positive Positive-negative 

58 B& ive- Defective-non- 

S = (e.g., Defective. (e.g, Defective-no: =P. +м 
^b BS delinquents) delinquents). Bee р 

8 a A 

Ыы о Р 

на ша р Np 

3. A Ў 

= 3 g į Negative-positive Negative-negative 
|Б 5% (e.g., Non-defective (е.9., Non-defective x 

8 Ч Е 43 delinquents) non-delinquents) n = Pa + №, 
d S| A $8 A Na 

P+N=p+n= 
T = = 
otals ...... Е Рр +P, N Np +N, Рр+Р сы, +N, 


The formula used in the foregoing memorandum for calculating the 
degree of association is as follows :— 
Coefficient of colligation (w) 
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where P, == the number from the positive subdivision of the second classifi- 


cation (р, eg., defectives) that is found in the positive subdivision of tho first 


classification (P, e.g., delinquents) and Р, == the remainder of the latter (е.9., 


non-defective delinquents) ; №, == the number from the positive subdivision 
of the second classification (р 


» €.g., defectives, as before) that is found in the 
negative subdivision of the first. classification (N, e.g., non-delinquents) and №, 


the remainder of the latter (е.0.. non-defective non-delinquents). The 
probable error of this formula is as follows :— 


l-o /|1 yyy 
p.e. = 0.6745  — — / ЭЖИК ДЕ Es 
ү ТА E RTN, ty 


It is convenient to express the subdivisions of the two main classes as 
percentages, thus putting P and N both = 100: 5-6 per cent., for example, 
of the delinquents and 1-5 per cent. of the non-delinquents, aro defective. 
P, then = 100 —Р,; and N, = 100 — №. The coefficient can thus be 
obtained at once from two proportions or percentages only ; in the above 
instance it is consequently unnecessary to discover what percentage of the 
defective and non-defective population are delinquent.! Accordingly, I have 
constructed a graph which enables the investigator to read off at а glance 
the approximate value of the association coefficient directly two such per- 
centages are obtained (Figure 27). 

In educational enquiriés there are numerous problems that require the 
determination of some such measure of association. In the foregoing memor- 
andum many instances have already been encountered, notably in estimating 
the value of individual tests for mental deficiency. Other ocensions arise 
Where it is required to estimate the influence upon educational progress of 
new methods of teaching or special conditions of school work, e.g., open-air 
classes, free discipline, ete. In all such cases it should be observed that at 
least two proportions are essential. Too often teachers, for example, are 
content simply to record a marked progress in the group selected for the 
experiment without reference to progress under normal conditions. Plainly 
(to revert to the instance employed above), however large be the number of 
defectives among the delinquents, this can yield no indication of any asso- 
ciation between the two conditions until we know the number of defectives 
among the non-delinquent population. A control-group is indispensable. 
at there are other ways of determining 
e form. In Yule's Introduction to Statistics | 


9 8. With Q the differentiation among the higher values 
Will thus bo dispri To those more familiar with 
Q yields results that are confusingly 
г hand, possesses this’ advantage: it is mathematically 
-sum correlation, r, for the corresponding вуіп- 
* ùe., for the case where each of thefour main classes, 


correlation as r, 


(0 Working from the other two percentages might even give widely different coefficients. It should be 
noted that a coefficient. of 
true of deficiency in educat 


defectives either in general intelligence or in educational attainments), or in both, 


7^, expressed as а percentage of Г. 


FIGURE 27 zen 


ABAC TO DETERMINE FROM TWO GIVEN PERCENTAGES THE 
CORRESPONDING COEFFICIENT OF ASSOCIATION. 


N, expressed as a percentage of N. 


ExawPLE.—A puzzle test is passed by 71 per cent. of normals and only 27 per 
Cent. of defectives, a difference of 44 per cent. А maze test is passed by 98 per 
Cent. of normals and 60 per cent. of defectives, а difference of 38 per cent. 

In which test is failure more closely associated with deficiency ? 

71 per cent. is found on the left-hand vertical An imaginary horizontal is 
carried from this point towards the right to meet an imaginary vertical dropped 
from the point corresponding to 27 per cent. on the top horizontal, 

The two imaginary lines intersect between the curves for -40 and -45, but much 
nearer the latter. 

The association coefficient is, therefore, approximately -44. 

Similarly coordinates for 98 and 60 per cent. intersect on the curve for *70. 

Contrary, therefore, to the suggestion that might be drawn from the crude 
Percentage-difference, failure in the maze test is far more closely associated with 
deficiency. The puzzle test is comparatively worthless. 
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whether positive ог negative, contains the same number of 2. 
namely, half of the grand total, and thus P =N —p —n, and where, 
accordingly, P, = 100 — №, = N,, and P,—100—P, = N, 2 

The T'etrachoric Correlation (rt). Pearson has criticized Yule’s original со- 
efficient, Q ; and stated that “On the whole, тү seems to me the most satis- 
factory coetticient of association." The determination of r, however, 
involves an elaborate calculation, as may be seen from its formula, 


п 


PLN =T T's try’ tty’ r+... ттт... 


where 7 and т” are functions of 


N n toh 
Puy the more usual of whic! 
PIN and PIN e mi 


can be read off from published tables of the “ tetrachoric functions.” 

Sin (Zo) might be used as a rough approximation to ты Indeed, in 
the symmetrical fo 
lation by takin 
medians, the со 


urfold table that is formed from a “normal ” o 
g the points of division between P and N, p and n at the 
rrelation can be shown mathematically to be 


7, = Sin (=). 


Thus w (Yule's “ colligation ” coefficient) and 7, are related somewhat яз R 

(Spearman's “ footrule ” coefficient) and т. The tables for ac pmi 
T into В, published in Whipple's Manual of Mental Tests (p. 44) ап 

Thorndike's Mental Measurements (p. 226), can be used for Ly nat а 

approximately from w, provided the points of division are not far from the 

medians. : | T 
Since the distribution of intelligence is approximately normal, it mig) 

E T i- 

be thought at first Sight more advisable to use ть or Sin ($e) as an approx! 

mation to r. But where the 


points of division lie far from the medians, аз 
in some of the cases discuss 


ed above, these coefficients give values that 
may be illusively high. For corroboration, instead of dividing the children 


into two Eroups, first, according to imputed deficiency or non-deficiency 
and then according to failure or success in 


or rank them individually for imputed abili 
In the cases thus verified the correlations t 


Әз a rule lie between w and r, or Sin (=) 


» Sometimes below the former, and 
usually nearer the former than the 


latter. 


(7) А critical discussion of this and other coeficients 
in Journal of Royal Statistical Society, Vol. LXXV., 
Association between 
Mr, Yule's Introduct: 


- Graphs, similar to that on p. 231, can be constructed for finding тү, but 
diferent graphs will be needed for different “ lines of division.” 


APPENDIX III. 
SUPPLEMENTARY TESTS OF INTELLIGENCE. 


A. WRITTEN AND GROUP TESTS. 


In this and the following appendices I have added sample test-sheets 
and material for the more effective and better known tests of intelligence 
which may be used as supplementary to, or in place of, the Binet-Simon 
scale. Those contained in the present appendix are drawn up for use as 
written, group tests. The test material may be duplicated by a copying 
Press ; the copies will be distributed to the class ; and, after due explanation 
and illustration of the test by means of blackboard examples, the entire 
Class will thus be able to work through the exercises simultaneously in 
writing. With young children, by whom the art of expressing ideas in 
writing is but recently acquired, such а procedure will not yield the most 
Successful results. Hence, collective tests are best reserved for the, pre- 
liminary testing of older and brighter children?; with children under the age 
of ten and below the level of Standard IV. the results will correlate less highly 
with intelligence. The easier tests, such as the opposites and completion 
(story) tests, give results tolerably satisfactory about this level ; the harder 
tests, such as the synonyms, definitions, and completion (argument) tests, 
will be found appropriate only for pupils in the top standards. А 

The most convenient method of measuring performances with such 
tests is to assign one mark for each correct answer, and fractions—one- 
quarter, one-half, and three-quarters—for answers that are partially correct. 
What answers are to be accepted as completely correct and what answers 
are to be credited with the various degrees of incomplete correctness—these 
are problems that must be left to the individual examiner's discretion. | For 
Breater precision, I myself employ & detailed key containing all the likely 
alternatives, all the answers, in fact, actually given by children I have 
tested ; and am thus able to award always the same mark for the same word. 
Such keys are too lengthy to be published here ; and too elaborate for the 
Occasional needs of the büsy teacher. 

Subjective evaluation could be reduced to а minimum by the following 
Modifications. Instead of leaving а blank to be filled in by the child, the 
test-sheet may present for each question three or four alternative answers, 
апа the child is required to indicate by underlining which he considers 
Correct, or by erasure which he considers incorrect. The use of & stencil or 
Partly transparent sheet, to be laid upon the test papers во as to show through 
only the correct words, will render the marking perfectly automatic. Un- 
fortunately, this procedure eliminates the element of spontaneous invention 
and creative thought; and thus, while increasing the mechanical precision, 
decreases the intrinsic value, of the test so used. е 

Owing to the inevitable variations in the marking of different teachers 
Who шау use the tests in their present simple form, and in view of the limited 


©) For purposes of Junior county scholarship examinations a special committee at Bradford, working 
largely with earlier forms of my present test-sheeta, concluded that the most effective tests would be Opposites, 
Analogies, Completion (discontinuous), and Graded Reasoning (written), These were, accordingly, employed. 
Вее, for an interesting account of one among several such experiments, the Annual Report of the Bradford 
Education Committee, 1920. Several other education suthorities are now preparing to experiment upon 
Similar lines with group tests of intelligence in thelr scholarship examinations. 
On the trustworthiness of group-tests I may perhaps refer to my early article (J. Exp. Ped. 1911, 
D. 93), which showed that with older children such tests were in many ways quite as effective as 
individual tests, 
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range of years over which the tests are applicable, complete tables of ago: 
norms would be unnecessary or even misleading. In Table XXXIV. (p. 250), 
therefore, I give only. rough averages calculated regardless of sex. And for 
a like reason I have not thought it worth the necessary time and space to 


own particular pupils ; and then compile each his own set of typical results. 
on large numbers simultaneously, those who 
use them will have no difficulty in rapidly obtaining for their own schools 
data for age-averages, standard deviations, and borderline performances. 
The materials for the majority of the tests are identical with those ūsed 


TABLE XXXIV. 
Norms for Supplementary Tests—A. Group Tests. 


The units for the first seven tests are the number of words correctly written 
or the number of questions correctly answered ; for the absurdities, 
the number of absurdities discovered ; for the mazes, the mental year. 


| Opposites | Analogies | Synonyms Definitions | нише (org? Алашан лоно Maze 


| = — ЗСТ 
— e wr | #2 
[3:8 4-8 = [58] | [12.2] | [2-8] | [88] | 91 
$1 ЕН [2.6] ht Bee [5-2] | [10-21 | 08 
83 14-6 [59] | 149 29-7 [93] | 112 | 106 
16.8 21.2 84 18:3 32.6 111 134 | 115 
19.2 261 | 130 | 204 34-8 14.6 16:6 | 123 
210 32.2 19-7 923 36-4 193 l8 | l9 
225 | 354 | 253 | 238 | 379 | 398 | 20.6 | 138 


in my previous investigations. A fuller account of the results to be expected 
and the ground upon which the tests have been chosen will be found in 
earlier publications dealing with these researches. 

16 will be noted that all the tests in the present category are linguistic 
in form ; all are, therefore, characterised by the limitations and disadvantages 
which stamp all linguistic tests. Accordingly, estimates based upon them 
should be supplemented and checked by measurements obtained with tests 
which—like the maze tests of Appendix 1V (3) are of a more concrete and 


. For this Purpose, however, 
childrer. who cannot read, most 
genuity, be cast into Pictoria’ fi 


апа for the purpose of testing younger 
of the present tests may, with a little in- 
orm. For example, in the analogies test, 
” * hand," “ hat," pictures of these objects may 


iting the answer “head,” the child may be re- 
quired, not perhaps to draw a “ head," 


tive drawings. of a head, a foot, a boot, and a bonnet— which is the correct 
опе. Or, again, instead of Pictures, simple geometrical forms of various 


child will with this material work through such relations as would be indicated 
by the words: “The large square is to the small square as the large circle 
ІН: tO Ss rir. 


3 TU ' Or, “Тһе red, erect triangle is to the green, inverted 
triangle as the red, erect pentagon is to ........ 2” Similarly, for the 

€) А useful version of the “ 
one item in a 3x3 (or 4 X 4) set o; 
the child : (now known as the “ 


non-verbal analogies test” consists of a two-way series, in which 
f numbers or shapes (arranged as оп р. 244) has to be inserted by 
matrix " test), 


í the basis of these caleulations our fina 
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opposites test, instead of writing down “ black ” as the opposite to “ white," 
the child will select a. black card from an assortment of various colours, and 
pair it with the white card. Instead of defining names he will define the 
use of actual objects shown. Instead of writing words of а similar meaning, 
he will pair together, from an assortment of cards, pictures of objects having а 
Similar purpose—such as a knife and & fork, ink and а pen, а cart and a horse, 
a railway carriage and a locomotive. Instead of completing а printed story 
he will complete a dissected picture ; or place a series of pictures (cut, for 
example, from the Busch Bilderbogen) in the right order, to tell a story. 
Instead of pointing out the absurdities in a printed story he will point out 
absurdities in a picture or series of pictures—& chair with three legs, a horse 
Pushing a cart, a see-saw impossibly balanced. In every case the pictorial 
Material should be so selected as to callforth the power of reasoning. Success 
in the ordinary jig-saw puzzle, for example, depends chiefly on luck, ingenuity, 
ànd perseverance, in matching experimentally а number of shapes and 
colours ; but by cutting out in their entirety particular objects represented 
in the picture—the windows from the station, the engine that draws the 
train, the wheels from the carriages, the smoke from the funnel—a pictorial 
Completion test can be devised that depends upon the perception of sig- 
nificant relations—the very essence of reasoning—rather than upon the 


lowlier processes of trial and error. 


1. OPPOSITES. 


Tho instructions for this test аге: “ Against every word write another 
Which means the opposite of the printed word.” The stimulus-words here 
given, a hundred in all, have been carefully chosen, standardised, and arranged. 


The word ly easy ; and nearly equal in difficulty. Hence, the 
i ышы У Тһе children will be told to start 


test is adapted for use as a speed test. 1 à 
and stop at given signals, and to work as quickly as they can. Each opposite 
correctly inserted receives one mark ; fractions are allowed in rare cases for 
an attempt moderately or dubiously successful. 

In obtaining the norms given in Table XXXIV only the first fifty words 
were used, and the time limited to five minutes. This allows the second 
fifty та to be used in а subsequent test, either for reliability, or to test 
improvement after а given interval. With the second fifty the norms obtained 
аге about 2 per cent. lower. . 

The material for the present test has been carefully selected and 
Standardised by means оға special investigation. As an illustration of the 
method used for such а purpose; and as а guide to those who wish to attempt 
the standardisation of other tests for themselves, I append a detailed descrip- 
tion of the procedure and сг егіс used.* 


drawn up by different investigators for use as oppo- 
Sites tests.? None of these were found entirely satisfactory. A preliminary set was, 
therefore, compiled, which included all tho published lists, and contained in all 
over 300 stimulus words. It was given in the form of shorter series, to approxi- 
mately 400 boys and 400 girls. The following determinations were then made for 
each stimulus-word: (1) the number of omissions, (2) the number of different 
words supplied, (3) the frequency with which each different word occurred. On 

1 words were ultimately chosen and arranged. 


Numerous lists have been 


ndebted to the assistance rendered by Mr. Corkhill and . 
logical department of the University of Liverpool. 
together with samples of their test-materials, are 
Vol. II., pp. 79-89. 


(1) In carrying out the enquiry I am especially i 
Mr, Moore, two of my research students in the psychol 
(2) The most important of the earlier investigations. 
given in Whipple's Manual of Mental and Physical Tesis, 
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The following criteria were employed in compiling the standard lista :— 


2. The average level of difficulty sought must, therefore, not be too low. It 
would be im; 


possible to devise longer lista so uniformly easy as those of Wells and 
Woodworth. 


rndike’s list) must be discarded ; and, in general, 


» to 25 per cent. of the children, “вер © 
' попе to 32 per cent., “ approach ” none 
to 8C per cent. 

р 4. That word is preferable which elicits tho same response from different 
children with the highest frequency, eg., “ Soft," “north,” “ dirty "—the only 


words Suggesting the same response to over 99 per cent. of the children 
answering, 


5. That word is preferable which elicits from different children the smallest 
number of different 


possess an enormous variety 


“ funny ” gave the largest variety of replies—“ serious,” “© sad,” “ stern,” “ solemn," 
; dismal,” « miserable," “ dull," « grave," “ sober,” “ staid,” 
“ depressing," * stupid,” “ insipid,” “ wearisome, 


qual frequency, e.g., “ Беріп” — “ end ” (42 per cent.), 
— " above ” (39 рег cent.), “ over ” (35 per cent.) ; 
“evening” (33 per cent.) “ afternoon қ 


= 1. Савев involving difficulties of Spelling or grammar must be omitted, 6-0», 
profit " — “losa” (27 рег cent. — 4 per cent. erased or corrected), “ apostle 
(otten incorrectly spelt ог respelt, 2 per cent.), “ bravo ”-“ coward ” (25 per cent.), 
cowardice ” (5 per cent.) “ cowardness ” (2 per cent.), “ clever '’—‘ dunce 
(10 per cent.). A slight grammatical change often makes a considerable improve- 
ment, e.g., “loss ”- “Жаа” (32 per cent.), “lost ^ « found "' (98 per cent.). 


9. Wi iciti i 11 
not? cra A mg ав в frequent opposite merely the same word preceded by 
9 eg., " guilty" not guilty ” (girls, 24 per cent. ; boys, 1 per 
i unhappy ” (68 per cent., follow: d Lep 

nsuing words). 

10. Words Possessing both contraries and contradictories should be avoided, 
е.9., “ nobody ” 


ded which suggest circumlocutions, neologisms, ог 
-0-» “ please," “ по, thank you ” (15 рег cent.), 
“approach ” — “ got away from "'- 
ЖЫ 'inapproach," “ disapproach," * re. 
proach” ; “ Parent ” _« transparent ” (3 per cent. ). 

‚12. Words where the most frequent reply is not the true opposite should be 
avoided, e.g., “ son ” _ « daughter ” (63 per cent.), “ father ” (12 per сепі.). 

` ^ 


237 


1 “жер” 
3. Words where the replies differ greatly in the two sexes should be avoided, 


e.g., “child ” :— 
R a я „= * 
m eo "маал "Жопа “Adat” шЕШе “рыу” “Panpi” Omissions. 
Gids e 43 1 32 0 0 6 18 percent. 
.. 14 30 26 7 5 2 2 percent. 


Simi “ 
«акц, ‘servant " (boys, “ master” 5 girls, “ mistress ”), “ cheap " (boys 
r”; girls, * expensive ”), “ busy " (boys, “ lazy"; girls, * idle ”). 
liat l4. Several words suggesting the same opposite should not occur in the same 
Bon Es 5 long," “tall,” “Ыр” (the last two in immediate succession in the lists of 
Доо ser, Simpson); “glad,” “happy " (Simpson, Whitley). * Slow " repeatedly 
ts в duty as opposite to “ fast,” “ quick," “ rapid," « sudden,” “swift,” and even 
busy," “active,” “ clever.” 
Р 15. No word should be a possible opposite of anot 
-2.» “ soft," “ rough ” (Simpson, Whitley). 
ЖЕ 16. Of any pair of opposites, both terms shoul 
© standardisation experiments, and that word sel 


the foregoing conditions, ¢.9-» “fluid ” yields twenty 
пы): * solid," on 


i he most frequent, 


) the commoner alt 
and the entire g 


Ils’ and Woodworth's standardised 


her word in the same list. 


d be tried as & stimulus-word in 
ected which best conforms to 
-eight different responses, the 
the other hand, yields only 
“ hollow” (13 per сепё.), 
rnatives; but even this 
roüp is climinated. 


i Judged by theso principles, the words in Wo! 
ist aro far superior to any other sot, except that they are too few and perhaps & 


little too mechanical ш my trials of this test, however, “dead” and “slow ” 
furnish too many synonymous replies, coming 108th in order of variety of response. 
Male ” was several times passed over; provoke ingless replies, and 


d many meanin 
Was often taken as 9 misprint for “ mate ? (hence, “ foe,” “enemy,” “ traitor,” 
unmate," “ himself,” as opposites). Their criterion, 


% too (quickness of reaction 
time), does not seem entirely satisfactory, €. “ дву” (among their easiest of all) 
gives ten different responses; “ soft ” (unstarred) gives О 


nly one response. 
According to these criteria, We eventually selected 100 stimulus-words, 
arranged as below :— | қ 
Test 21:.—Opposites. 


21. Sunrise .......... sigle 
22. Brother ............... 
23. Borrow j 
24. Clean 

25. 
26. 
21. 
28. Mountain .... 
29. Father .. 
30. True.. 
31. Shut.. 
32. Female 
33. Few ... 
34. Heavy .. 
35. Multiply . 
36. Absent.... 
37. Moving .. 
38. Question . 
39. Now 


Crooked... 
19. Cheap .... s 
20. Busy ............... gue 


(©) Testa 1 to 20 are scholastic; see Appendix 1., pp. 367 et seg. 
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. Tender ... 
+ Lost.... 
. Obey.. aed in 
к ВОВ: fis зе адра 
к c „зана в аара рон 
«ЕЕЕ 2... eei sius ай 


СРНА 
+ Evening ....... 
2 ДЕП) Sure sentis . 
5 ЙӨ 42249,2 раша canes 
- Slanting 


. Dark 


from an Aristotelian term er 
Тһе exercise is, in fact, “rule of three " in words 


d out as а speed test, Table XXXIV. gives results 
Test 22.—Апа1орїез. 


Moon is to Earth as Earth is to.. 

This is to Here as That is to 

Day is to Midday as 

Ы) caet of this form was firat used to measure Intal 

has since been widely employed for this Durpose; and has 
Binet-Simon scale, 


A 


White is to Snow as Black 18 і0.... 


Little is to Big as Dwarf is to 
Foot is to Leg as Hand 18 to 
Neighing is to Braying as Horse is to 
Heat is to Cold as Summer is to ...... 

I is to Mine as You is to .... 6n 

Table is to Wood as Window is to .... 
Dining-room is to Bedroom as Eating i$ 10 .... ns 
Coffee-grounds are іо Coffee-pot as Tea-leaves атё to 
Sheep is to Mutton ав Pig ts to еее 
East is to West as Day is to ....... 
Penny is to Copper as Nail is to ..-...--- 
Hour is to Minute as Minute 18 0.....--... 
Bicycle is to Tricycle as Two Wheels is t0... 
Straw is to Hat as Leather is t0... 


Cloud is to Rain as Sun 1810... 
Spider is to Fly as Cat is to s+.: 
Uncle is to Aunt as Brother 1з to . 

Liquid is to Solid as Water їз to --- а ES E 


Little is to Less as Much 48 to ««« n se 
Grandfather is to Husband as Grandmother 48 to 


Tuesday is to Wednesday аз Wednesday іі..." 
Evening is to Morning a5 Supper is to 


Wash is to Face as Sweep їз {0 --+---**" 

Tailor is to Baker as Clothes is to --::*:*^- 

Pale Yellow is to Deep Yellow as Pink 48 10 ers Го; 

At Home is to Abroad аз England is бо...” 

Fire d$ to Hot ag Ice 48 #0 aswe sse.. t e 
oon is to .. еметін оао orale slater UH 


Cork is to Water as Ball 
Robin 4s to Swallow as Winter 
Man is to Woman as Boy 18 to 
Steamer is to Pier as Train is to. 
Sky is to Blue as Grass is to 
Once is to One as Twice is to... 
Cat is to Fur as Bird is to : 
Library is to Books as Greenhouse 18 to 
Gulf is to Sea as Cape is to «nnn 
Houses are to Bricks as Cathedrals are to 
hives cs 25 Ono: dg и RE 
Oyster is to Shell as Banana ТТТ 

Good is to Bad as Long 48 10... eera ggi Enia 
Eat is to Bread as Drink is to ...... 
James is to Jimmie as William is to ..--+---- 
Seeing is to Eye as Hearing їз to 
Fruit 48 to Orange as Vegetable is fo 


is to .. 


~ 5 


52 59-2 -з яз жо єз 05 


Lily is to Flower as Oak їз і0...--.... 

Trunk 48 to Elephant as Hand 48 to ..--ееееееес” 

Sit is to Chair as Sleep ts to .....-- --ееееееееееее 

Half-sovereign is to Gold as Bullet їз to ped 

Cradle is to Baby as Stable is to ..------+ 21% 

England 18 to London аз France 18 to = 

Small is to Large as Mouse їз to ..... e 0660008 OT 

Eat is to Fat as Starve їз to ....... v 

Chew їз to Teeth as Smell is to ...... m 
ӨТТ MM 2 


First із to Last as Beginning їз to ..........-:> 
; г 


А + %, 


$ 


| most closely to the f. 
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63. Sweets are to Sugar as Cakes are to 
64. Church Bell is to 
65. Float is to Sink 


66. Farmer is to Gardener as Far : 
67. Kitten is to Cat as Lamb 18 А 
68. Honey is to Milk as Bee їз t 


74. Blood is to Flesh аз Gravy is to 
75. Pen is to Write as Knife їз to 

76. July is to June as February is to . 
77. Pigtail is to Chinamen as Curly Hair à 
78. Purse is to Money as Grate 4s to 
79. Skirt is to Girl as Trouser із to .. 
80. Glove is to Hand as Boot is to 
81. Tears are to Sorrow as Laughter å 
82. Japanese js to Japan as Turk is 


4 
5 
[i 
5 
5 
[e] 
& 
8 
w 
Б 
8 
E. 
ы 
R 
$ 
5 
ое 


өзен 


E 


87. Cabbage is to Kitchen Garden as 
88. Silver is to Spoon as China is to .......,.. 
89. Skating is to Winter as Bathing is to 
90. Breakfast is to Dinner as Dinner is to 
91. Cornfield is to Corn as Orchard їз to 

92. Dawn is to Morning as Twilight is to .. 
93. Possessions ате to Wi 


LIN 


_ The words employed in this test were selected in accordance with definite 


principles from Roget’s Thesaurus of English "Words and Phrases; and 


reference to the classified lists of Synonyms there published will greatly 
facilitate the marking. 


.. Of all forms of « controlled association,” this test perhaps approximates 


amiliar test of ©“ free” or “uncontrolled association.” 
The replies may, therefore, be classified upon lines analogous to those in use 
for the latter; and will then be found to throw much light on specific 


* 
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capacities and perhaps still more оп temperamental tendencies. Of these 
the following deserve special notice: namely, & disposition to choose collo- 
quial, pedantic, or obvious words ; short, simple, Anglo-Saxon words, or 
long, intellectualistic, romance words (Latinisms); words objectively 
accurate, or words emotionally vivid ; words in familiar use, and therefore 
frequently selected by others, or peculiar, “individual ” and “egocentric” 
words, rarely selected by others ; and, again, rigid adherence to the same 
Part of speech as that suggested by the stimulus-word, or careless divergence ; 
wide or narrow vocabulary ; and consistent variations in these respects for 
stimulus-words of special types—®-9-» for common and rare words, for rela- 
tively abstract and relatively concrete words, for psychological and поп- 
psychological words, words of censure and praise, and so forth. Special 
interests will be largely deducible from the significance attached to the 
more general or ambiguous words; but for this purpose the test should 
include a freer admixture of relatively concrete words, such as those in the 
following test, which, indeed, may also be used as a synonym test.! 


Test 23.— Synonyms. 


34. 
35. 
36. 
37. 


Answer. Answer. 
1. Active .......-- 26. Inquire «t 
2. Affectionate ...----<<. .- 27. Insane ......- * 
3. Anger ..... ns 28. Knowledge . 3 
4. Assert 29. Nasty ....... 
5. Авөпа.......----- 30. Obstinate . 
б. Bad „250 cise viene ais 81. “е 
7. Beautiful . . ane 32. Pleasure ..... 
8. i 33. 
9. 


10. 


12. Cloth . 
13. Collection . 38. 
14. Curious ....-- x 39. 
15. Deceive . 40. е 
16, Decide .. 41. Superior .... 4. 
42, Төпрб....... е 


17. Destroy ... 
18. Difficulty 
19. Fasten ...t 668 


43. Timid ..... 
44. Trouble ... 

45. Untruth ........ 0-4 . 
46. Useful „нь 
47. Vulgar ..... “a 
48. Weak ...... 

49. Wish ... T 
БО. Work- siss eci III o + 


4. DEFINITIONS. 


The following test correlates highly with intelligence among older and | 
brighter school children. It was framed as a test of “ general knowledge ien 
and in vocational examinations has been found to throw considerable light 
upon the range of information and direction of interests among young 


(?) I have given a preliminary account ot the possibilities of this and the following test in Child Stud. 1915, 
ising the above I have been particularly indebted both to Miss Мау Smith and 


Vol. VII, No. 1, p.1ll. In re 
to Mr. Е, Е. Mason-Thompson, who have had & wide experience in applying such tests to adults of various 


ages and of different levels of culture. 


і 
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adults. Two words have been chosen from each of twenty-five of the com- 
monest branches of Imowledge. The words of a pair are printed: below on 
the same line. In assessing the results, however, many of these doublets 
may again be classed together into a smaller number of overlapping groups— 
Scientific, artistic, linguistic, literary, recreational, commercial, domestic, 


In administering the test, the words should bo hectographed in в single 
column, not in pairs as below, with at least ono clear line between each 
word. The instructions are: « Write against the nA 
and accurately as you can, what you think to be the meaning of each.’ 
A time limit may be employed, if desired ; but is not recommended, as it 


eductions аз to special interests, and handi- 
caps the careful and detailed writer, 


Test 24.— Definitions, 
er. 


+ Tropical 26. Latitude ............... 
27. Trustee ... 

28. Gusset zi 
20 LOS, ышы eerte 
30. Іпуоісе 
31. Renaissance .. e 
32. Howitzer ... sid eiat 
33. Sonnet ... 


34. Fortissimo ............. 
35. Tuberculosis ............ 
36. Consommé ............. 
37. Топпаре 
ОРТА 5 38. Cranium 
+ Grease-paint : 39. Libretto 
4 ү sia 40. Ruminant . 
‚ Mercury .. жай NM 41. Ether .... 
- Fauteuil ...,.... ns 12. Cinch .. 
18. Frieze ..... " 43. Chancel .. 
19. Magnet ..... 44. Barometer.. 
20. Octagonal > ВАО о а 
21. Pollen ...‚ 7777 sin 46. Tuber ........ 
22. Landscape . САЯ 47. Fresco ..... 
.23. Cue ...... RU 48. Stalemate ... 
24. Planet .. = 2р2 49. Satellite ........ ee 
25. Postmortem 50. Auf Wiedersehen ........ 


5. GRADED INSTRUCTIONS, 


The various So-called * Instructions ” or “ Mixed Instructions ” ie 
that the measurement of a number of different menta. 


> i difficulty, Most of the questions indicate a type that 
might well be made the basis of a homogeneous series of questions, were it 
© material is graded and not uniform in difficulty, the 


6) A test of this type has been widely used in America ; and from some of the copies there in use a few 
of my questions have been drawn, though all have been regraded. Рог a similar test In oral form see below 
PP. 303, 374, et seg, 7? 
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Test 25.— Instructions. 


1. Put a dot under this line: ———————______ 


2. i i 
Write a capital letter S in this square : | 


3. 
к Pid out both A's in the word “apa.” 
- Write ten (in figures) in the largest square : 


EDS 


g one letter to “Маг ." 
-day, write Y for yes ; if not, write 


| 


5. Ы В 
в Make а girl's name by addin 
- If you have had your supper to 


7 formo: «sees 
E — has four big beads-—white, red, green, and blue. He has given 
he green one to Tom ; and the white and blue ones to Jane. Write 


N 


8. а. which ho has kept ? -«««::77777* | 
hat do I need to light а fire beside matches, coal, and wood ? Write 
б s first letter of the word only- ++. 
- Suppose it were Sunday to-day. What day would it have been the 
10. d before yesterday ? «-:::*577777 
п nat number follows next but one after 19?...... 
Б if February comes after January, make two crosses һеге...... ; but 
if not, make one cross here. +..." | . 
е doctor, but you 


(1) Wait until the 
umbrella, and go at once 
d telegraph to him т 
Write here the number of the 


12. Suppose your mother were i 
found it was raining. Think what y 
rain has stopped? (2) Get а mackintosh or 
through the rain? (3) Go to the post office an 
(4) Asie your little sister to go instead ? 

rrect answer. ...-." 

13. Draw a line under the word 

more times than any oth 


ща almanac, bluebottle. 
- Put a figure 1 in the space which is inside bot 


Square, but not inside the circle ; put а figure 2 in the spa 
inside the squaro, but outside both the circle and triangle. 


letter of the alphabet 


which contains the first 
Adam, atlas, black, 


er word does: сар, 


h the triangle and the 
ce which is. 
4 


Е 


x 
)-4 a mark is allowed for each part OF this question. 
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15. “It takes about ...... minutes to boil ап egg," А number is missing 


NES ; ifit 
from this Sentence; if it is more than 10, write it here ...... ; ifi 
16. Cross out the three wrong words in the following sentence: ** Most 
i petrol, gag." 
17. А wheel is Part оға cart; 
An foot is Part of an inch т 


If one senten 


correct sentence ; if both are true, 
otherwise do nothing. 


18. Fill in tho missing word: “Daisies, tulips, lilies, and buttercups aro 


19. In the followin, 


b a ring round the word that is right : 
summer, jellyfish, winter, Hampstead.” 


: а. 
Е sentence only one word out of the last five Tu 
* Nights are longest in June, 


21. In the follow; E words find one letter which ig contained in only = 
of the words, and then cross out the remaining word which does no 
contain that letter Н 


24. Read these Words; ang thiuk what their meaning would be if they 
Were in the right order : 


People church dance go to to. 


i it 
Tf the sentence ig untrue,. put a line round the word which makes i 
wrong. But if the Sentence ig true, cross it all out. 
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25.1 In the picture below you are looking at the reflection of & clock and 
Some words in & mirror. What do the words 88y Tues nex pss vx 

What would be the actual time, if you could turn round апа look 

at the clock itself ? 


мооя 333300 


6. COMPLETION. 


This test is based upon the well-known Combinations-Methode devised 
аза test of mental efficiency in school children at the request of the educa- 
tional authorities of Breslau by the late Professor Ebbinghaus. I give two 
samples. The first, like the material used by most investigators, including 
Professor Ebbinghaus himself, is in the form of a simple narrative. It is, 
in fact, taken from Stevenson’s fable of The Two Matches. The completion 
of stories, however, depends more upon visual imagination than upon reason- 
ing; and experiments show that the same method applied to an abstract 
argument gives far higher correlations with intelligence. The second passage,. 
therefore, is more philosophical in character. It forms the opening para- 
graph of Bacon's Essay on Revenge. An ethical discussion is of all abstract 
arguments perhaps the easiest for children to follow. Nevertheless, the 
Present passage presents considerable difficulty to all but those in the highest 
Standard of the elementary schools, or of central or secondary school merit. 

The instructions are as follows: “ In every blank space fill in one word, 
and one word only, to complete the sense of the story " (or “of the argu- 
ment"). No time limit is imposed. 

The missing-word device is applicable to tests of almost every form. 
Tn disconnected form—consisting of a set of separate sentences only—it often 
Provides a quick and convenient form of test dealing with informational 
subjects, such as science or history—a form, too, which is more reliable, and 
easier to evaluate, than the customary list of questions or request for essays. 


Test 26.—Completion (Story). 


т Тне Two ...... (Dass s 
Ono. (@)+»» ves there was & traveller in the wood in California, in 
tlie. zm а (8) ites sus season, when the...... (еса were blowing strong. 
He had ridden а...... (5); worse i way, &nd he was...... 
hungry, and dismounted from his...... [vo M to smoke @.....- 
But when Һө...... (Oo »ж»ы in his pocket, he found but two 
He struck the...... GED) oss 22x and it would...... (12). ......light. 


6) No mark [s awarded for correctly reading "coffee room"; this Is inserted for demonstration only. 
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"Here is a...... (13) 
traveller. 


"Dying for а...... (15) «ss ; only one...... (16)... left ; and 
that certain to miss fire. Was there ever a creature зо...... (17)...... ? 
And yet," thought the traveller, “suppose I......(18)...... this match 
Вии (19)... == my pipe, and shake out the......(20)...... here in the 
grass—the...... (21)... might catch on...... (82), азу for it is...... 
(29). ores like tinder; and while I snatch out the flames in front, they 
Ware а (24)......evade and гап behind me and..... - (25) 
bush of poison oak; before...... (28)... еы could reach it, that....:.(27) 
€ have blazed up ; over the bush I see a pine treo hung with...(28). + 
that too would fly in fire upon the instant to its topmost...... (29)... , and 
the flame of that long torch—how would the trade wind take and brandish 
расе {90}... -through the inflammable forest! Т..... -(31).....-this 

i ment with the joint voice of the wind and... .. (32)...... 
ү 866.25... (88); 2% gallop for шу...... (34). 25... ‚ апа the flying con- 
flagration chase, ..... (35)...... outflank me through the hills ;.... (36).... 
see this pleasant,..... (87)... burn for...... (88). иных ‚ and the cattle 
vessel (39)......and the Springs dried up and the farmer (40) 


and sss i (£1). iosu. children cast upon the world. What a world hangs 
upon this moment!” 
With that he struck the 


Нан: (у, p 


OFF odes (Ab ee 


Revenge is а...... (2) 
nature runs to, the 


first wrong, it...... (Фә... but offend the law ;...... (5) the revenge 
of that...... 


Bis steven (8)......is but even with 
mm (ыы enemy; but in passing it...... (фу; p һө ів...... 
(11) 


SÍ Sram (12)......part to Pardon. And Solomon, I 
am sure,...... 8)... ieri ЗАНИ (344. ul the glory of & man to 


hings present and to...... (17)...... Therefore 
ее ааа matters. 
4.2... (19)... man doth а wrong for the...... (201...... 
hereby to....,.(21)...... himself profit, ог...... уе , 

ete ded (ii... why should I be 
«жга. ДЕ for loving himself better than 
Verris (27) ..2.. 9 Am 


edi ss eo (28): 5... апу man should do....(29).... 
merely ot of ill-nature, why, yet it is but...... (30). the thorn 


ave siasi 32)......0r scratch -.....(83)...... 
*hey сап do по other. Ga à 


ваке; but t 
ог honour, 


7 a tolerable sort of reve 


nge is for those wrongs 
there is no 


law to remedy; but then lét à man take 


ve the revenge besuch...... (97). 82... thereis.:...(38)..... 
law to punish; else a man's...... (39)......is still beforehand, апа it is 
two for......(40) eus d. 1 


% 
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Кеу. 


Test 26—(CowPrETION : STORY). 


(1) Matches (13) strange (25) seize (37) farmstead 
(3) day (14) thought (26) I (38) days 
(3) rainy (15) smoke (27) would (39) roasted 
(4) trades (16) match (28) creepers (40) killed 
(5) long (17) unfortunate (29) bough (41) his 

(6) tired (18) strike (30) it (42) match 
(7) horse (19) light (31) hear (43) missed 
(8) pipe (20) dottle (32) fire (44) Heaven 
(9) felt (21) grass (33) myself (45) traveller 
(10) matches (22) fire (34) life (46) pipe 
(11) first (23) dry (35) апа 
(12) not (24) might (36) I 

Test 27—(ComPLETION : ARGUMENT). 

(1) Revenge (11) superior (21) purchase — - (31) or 

(2) kind. (12) prince's (22) pleasure (32) prick 
(3) more (13) saith (23) or (33) because 
(4) doth (14) is (24) And (34) most 
(5) but (15) pass (25) angry (35) which 
(6) wrong (16) gone (26) man (36) heed 
(7) Certainly (17) come (27) me (37) аз 

(8) man (18) past (28) if (38) no 

(9) his (19) no (29) wrong (39) enemy 
(10) over (20) wrong's (30) like (40) one 


Note.—Since the foregoing Appendix was set up 
collected group-tests—the “Terman,” the “ Otis," the 


Scale "—have reached this coun 
added to the bibliography below (p. 460). 
number of British teachers and psychologists, 
of these scales—duly modified to eliminate American 
Children in this country. Professor Terman has also given hi 
t an English re-standardisation of his * Stanford 


permission for us to attemp 
We should gladly welcome the co-operation of 


Version ” of the Binet tests. 
any who are experimenting with these sever 
Booklets containing bound blanks fo: 


revised), together with instructions 


al scales. 


in type, several sets of 
* National Intelligence 
try from America ; and their titles should be 
With the assistance of a small 
Iam testing the applicability 
peculiarities—to већ ol 


s generous 


r the foregoing tests (slightly 


for marking the results, may now be ob- 


tained from the National Institute of Industrial Psychology (329, High Holborn, 
London. W.C.1). For testing the general ability of intelligent adults I may 
stion-papers constructed by me in, 1920 


be permitted to recommend the que 
Тһе tests are similar to the foregoing ; 


for the Civil Service Commission. 
but harder in difficulty and more easily marked. They have been drawn 


up in five alternative booklets of equal difficulty. It is hoped that the 
results based upon an examination of 10,000 candidates, may shortly be 


published. 


218f. The tests are now issued 


(C) The results are summarized in Ann. Rep. Brit. Ass., 1923, рр. 
V.L.LP., present address, Aldwych 


in the form of a revised booklet, called ** Group Test No. 33 ” by the 


House, Aldwych. A booklet for children is published by the University of London Press. 
à 


APPENDIX IV. 
a 


SUPPLEMENTARY TESTS OF INTELLIGENCE. 
B. ORAL OR INDIVIDUAL TESTS. 


ut for such children, especially for older and brighter 
hip age or scholarship standard, they appear to give 


ith the harder words. The child is then 
s anything peculiar about the story. Usually, he has 


ast sentence, even if he has not smiled at 


have found as many as twenty or thirty, and that he is 

to find as many ав he сап. He is now required to read the whole through 
а second time, aloud, beginning with the title; and instructed to point out 
he notices it. If, through some misapprehension, he is 
ring only one 9r two in the first Paragraph, and then 
eading, he I5 asked if that is all he сап find, and reminded 
т l У paragraph. One mark is given for 
each absurdity Spontaneously discovered by the child. The criticism of 
16 ground of fancied absurdity—e.g-» 


ut the number of examples employed by 

к егїсап investigators have collected а 

$ interspersed them with а number -of statements which are 

$ and require the child to mark those which he 

PER procedure, however, is cumbrous, since even if the 

child's marks are distributed by mere chance the probability is that 50 per 
cent. would be correct, 


1) See р. 212. 2) Dr, i ble scale of ab; 8 
а as "Eo И юрт Ballard, however, has since constructed a valual absurditie 
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Test 28.—Absurdities, 
А Sunpay IN FRANCE. 


. Ten years ago on a pleasant summer's afternoon in the 
middle of January, 1916, the twelve o'clock express from 
Scotland was rushing past the busy terminus of the Great 
Western Railway at twelve miles an hour. 

A clean-shaven young Englishman, of about fifty years of 
age, stepped lightly from one of the first-class carriages and 
hurried slowly down the platform with both hands in his 
pockets, carrying a heavy bag, and gaily curling the tips of 
his moustache. His strange voice suggested that he was a 
native of Germany, born and bred, no doubt, in Paris; and 
by his dusty shoes I gathered he had walked over from New 
York that very morning. 

There was not a cloud in the sky ; and, as the rain was 
still falling heavily, he took off his mackintosh and strolled out 
into the crowded streets of the city. The ripening fields of corn 
through which he passed were turning golden as the sun set in 
the south. 'The square semi-circle of the new moon shone 
brightly in the heavens overhead. The evening shadows grew 
shorter and shorter in the twilight. And a few minutes later, 
with а burst of splendour, the day dawned. 

He was standing on London Bridge watching the grey waters 
of the Severn rush northwards out to sea, and listening to the 
bleating of the sheep on Hampstead Heath. А few feet above 
his head an aeroplane was standing stillin thesky ; and beyond 
in the cloud a bright red seagull, with its four broad wings 
outspread, could be seen flying invisibly above the Dutch 
mountains. The clock on the dome of St. Paul’s struck the hour. 
One, two, three, he counted, and then ten more strokes. “1% 
must be just half-past eleven," he said; “по wonder I am 
thirsty. I must call at a greengrocer’s for a glass of salt beef." 


2. GRADED REASONING TESTS. 


Of all the supplementary tests here given the following is, in my view, 
by far the most efficient. It is particularly suitable for older and brighter 
Children. It consists of brief questions, preceded by the data necessary for 
answering those questions. From the premisses thus given, the solution to 
each problem can be deduced by ordinary logical inference. No special 
Imowledge, apart from that which is the common property of all normal 
children at the ages tested, is expected or required. Empirically it is found 
that reasoning tests of this character form the best tests of intelligence, 50 
far as intelligence can be tested by tasks of а single kind. It should be 
remembered, however, that, if time allows, it is always better to use tests 
of several different types, and not limit the examination to one form, however 
excellent in theory. ы 

There are in the present series seventeen problems. They are arranged 
in order of difficulty ; and allocated in groups to successive mental ages, 
two to each year. The principle adopted for the age-assignments resembles 

() A fuller account of the construction and use of the tests will be found In Journ. Exp. Ped., Vol. У. 
"Nos. 2 and 3, 1919, рр. 68 ef seg. The appendix there published contains fifty such tests, suitable for 8 more 
Precise differentiation. Those used in the present investigation and printed below consist of what is there 


described as the “short series.” Where it ів desired to obtain a more accurate estimate of child whose 
mental level [s already approximately known, for example, in testing children within the same school standard 


the supplementary questions contained in the fuller list of fifty are usually necessary. 
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that suggested above for the Binet-Simon scale ; 


but is somewhat simpler 
in its application. It is, in fact, that which is 


recommended in the next 


ation of educational tests.! Each problem 
is assigned to the age at which 50 Per cent. of the children can successfully 


answer it, not, as in the Binet-Simon scale, to the age next below. Age is 
taken as age last birthday. Thus, half the children between age 8-0 and 
age 9-0, averaging therefore 8} years, should pass the tests headed * 8 years." 
Theoretically, therefore, a child on its eighth birthday passes all the tests 
above the heading “8 years ” and none of the tests below that heading. 


At 8} he passes nmediately below that heading—that is, one 
out of the two in the short list here given for age 8. 


The conversion of the test-score into equivalent age or vice versa also 
follows a simpler rule, Each test counts as half a year, zero falling at 64. 


r any ago is approximately twice the corresponding school 
The averages actually obtained at each age are given to the 
nearest unit? in Table XXXIV, together with scores roughly demarcating 
children of Central School and scholarship merit, With these tests there is 


TABLE XXXIV. 
Norms for Supplementary Tests—B. Individual Tests. 


lverages and Borderlines 


for Reasoning Tests (Short List). 


ЕЕ 
Аре Borderline for Borderline tor 
ШЫ. | “шшш” | шшщ ш 
а a RENE MN 
Пер - 2 5 8 
s= . 4 7 10 
ңә | 6 9 12 
Шке с 8 11 14 
HL 10 13 16 
Іле . 12 15 17 
Id 14 16 17 
Шз мы, 16 17 17 


at any Опе age a far greater range of individual variation than with the 
Binet-Simon tests. Thusa high 


5 “grade “ defective ” of fourteen, who reaches 
à mental age of nea; i i H 


Ped., loc. ci, p. 191. The round numbers place 

"d perhaps for age 9-, a little too low, The exact numbers lie about 

gures given and the next unit; e.g., the borderline for scholarship ability appears fe 

but. of a hools and under differen: 

circumstances, 9f course, must vary in different всьо 1 

C) Foran interesting ErOUD experiment With these tests in Written form, see М. М. Fairgrieye, © А Mass 

‘Test with шага Questions, J, Exp. Ped, VY i DD-27 el зед. Тһе written form. however, is inevitably 

les successful, since then the «її does not always grasp tj the answer from the 
i t he is intended to deduce the answer from 

premisses, and, further, the examin, me dx n т 

cross-examination, 


er loses the Opportunity for insight into the child’s methods by means ot - 
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itis ten GBSEnoHs are to be read by the child himself. For younger children 
uude ore convenient to have each problem cut out and pasted, or else clearly 
ea мр а separato card. The problem is handed to the child with the 
Buda ng explanation : “Will you read this, please ? At the end you will 
wh ‚ question. When you have read the question, look carefully again at 
x at is printed above it, and try whether you can think out the answer.” 

ho younger and duller children should read each problem aloud. Those 
of higher level (standard ПТ. or above) need only read aloud the first few. 
и unable to pronounce a particular word, or if unfamiliar with its meaning. 
a child may be assisted. When it is clear that the child understands his task, 
ho should be left quietly puzzling over the question, forgetful, as far as 
possible, of the examiner’s presence. Аз soon as the answer is given, it is 
accepted with a word of praise, and the child asked to give his reasons. ‘Tf 
answer and reasons are incorrect, the child is then asked to try again, until 


he either succeeds, or fails in four successive attempts. Every child should 
work forward from the easiest example until he fails on at least three 


consecutive problems. 

One mark is given for each test © 
reasoned. Тһе additional trials should not е 
For each unsuccessful attempt а quarter of à mar 
аз а rule, a quarter, а half, or three-quarters resp 
Íor an ill-expressed reason, an inadequate reason, or no re 


Test 29.—GRADED REASONING TESTS. 
(Short List.) 
1. Tom runs faster than Jim : 
Jack runs slowor than Jim. 
Which is the slowest of the three ? 
7 Years. 

2 Kato is cleverer than May: 

May is cleverer than Jane. 
Who is the cleverost—Jane, Kate, or May ? 
3. I have bought the following Christmas presents : à pipe, 2 blouse, some 
music, а box of cigarettes, а bracelet, a toy engine, à bat, а book, 


а doll, а walking-stick, and an umbrella. 
My brother is eighteen : he does not smoke, nor play cricket, nor play 


orreetly answered and correctly 
xeeed three in all for one test. 
k is'deducted. А fraction— 
ectively—is also deducted 
ason at all. 


| the piano. 4 
1 want to give the walking-stiek to my father, and the umbrella to my 
mother. * 
Which of the above shall I give my brother ? 
8 Years. 
4. I don’t like sea voyages : 


And I don't like the seaside. 

I must spend Easter either in France. 

or on the South Coast. 
Which shall it be ? 
5. Тһе person who stole Brown's purse was neither dark, nor tall, nor 
clean-shaven. 
The only persons in the room at the time wero— 

1. Jones, who is short, dark, and clean-shaven : 

2. Smith, who is fair, short, and bearded : 

3. Granth who is dark, tall, but not clean-shaven. 
Who stole Brown's purse ? 


or among the Scottish 1:115, 
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9 Years. 


Three boys are sitting in а гозу: 
Harry is to the left of Willie : 
George is to the left of Harry. 

Which boy is in the middle ? 


In cold, damp climates, root crops, like potatoes and turnips, grow best : 

In temperate climates, there aro abundant pastures, and oats and barley 
flourish : 

In sub-tropical climates, wheat, olives, and vines flourish : 


In tropical climates, date-palms and rice flourish. 


4... 
10: "Where the climate ів hot, g 


11. 


м The ancient Greeks lived largely on bread, with oil instead of 
butter: they had wine to drink and raisins for fruit. 


Which climate do you think they had ? 


Р 10 Years. 
8. "There are four roads here : " 
| I have come from the south and want to go to Melton. 
The road to the right leads somewhero else : 
Straight ahead it leads only to а farm. ? 
In which direction is Melton—North, South, East, or West ? 
9. The doctor thinks Violet has caught Some illness. 
If she has а rash, it is probably chicken-pox, measles, or scarlet 
fever: 
If she has been ailing with а cold or cough, she may develop 
> whooping-cough, measles, or mumps. 
She has been sneezing and coughing for some days: and now spots are 
" appearing on her face and arms. E 
5. + ы What do you think is the matter with Violet ? 
TT, E mE il 
-` wet. 


11 Years. 
um-trees and rubber will grow: 
Heather and grass will grow only where it is cold : 
Heather and rubber require plenty of moisture : 
Grass and gum-trees will grow only in fairly dry regions : 
Near the river Amazon it is very hot and very damp. 
Which of the above grows there ? 


Father has just come home in a brand new overcoat: there is cl 
his boots and flour on his hat. ыы 


The only places he can have been to are Northgate, Southgate, West- 
gate, or the City; and he has not had time to БО to more than | 
one of these. 

Thore is no clay anywhere in the Streets except where the pavement 
18 up for repair. 
"There are tailors' shops only in South 

" еу зы =: mills only in. Northgate, Westgate, and the City. 

Ow the roads are not being repaired in the City, th 
be in the other places, | д шош 


Where has father been ? | 


ye 


gate, Westgate, and the City. 
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b 
12 Years. 
12, I started from the church and walked 100 yards: 
I turned to the right and walked 50 yards : 
I turned to the right again and walked 100 yards. 
How far am I from the church ? 
! 13. Field-mice devour the honey stored by the humble-bees: the honey 
which they store is the chief food of the humble-bees. Р ч 
Near towns, there are far more cats than in the open country. - ж А. 
Cats kill all kinds of mice. ,“ 
Where, then, do you think there are most humble-bees— 
in the neighbourhood of towns or in the open country ? 
13 Years. * е 
14. A pound of meat should roast for half an hour : `+ 
Two pounds of meat should roast for three-quarters of an hour: 2 
Three pounds of meat should roast for one hour : +? 
Eight pounds of meat should roast for two hours and & quarter : " 
Nine pounds of meat should roast for two hours and a half. l 
| From this can you discover a simple rule by which you 
қ сап tell from the weight of а joint for how long it 
| should roast ? 
t . 15. ; "What conclusion can you draw from the following facts ? Р 
| Iron nails will not float in a pool : ” 


А сар of pure gold dust weighs nearly twenty times as much as а cup 


of water of the same size : 
If you drop а silver sixpence or а copper coi 


to the bottom : Р 
А cubic inch (about а tablespoonful) of water weighs less than half an И 


ounce; а cubic inch of brass weighs over two ounces : 


_А leaden weight will drop to the bottom of the ocean. x Ta 5 
Sum up all these observations in one short statement ofthe | r 
ии. LL 
к - 


n into а puddle, it will sink TT 


following form : “ Most are — 


oe V 


14 Years. * è 
John said : “ I heard my clock strike yesterday, ten minutes before the 
first gun fired. I did not count the strokes, but I am sure it struck 
more than once, and I think it struck an odd number." 
John was out all the morning from the earliest hours: 8n 


stopped at five to five the same afternoon. 
When do you think the first gun fired ? 


16. 


d his clock 


17. Captain Watts and his son James have been found shot—the father in the 
chest and the son in the back. Both clearly died instantaneously. 

A gun fired close to the person —аз, for example, when а man shoots him- 

'self—will blacken and even burn the skin or clothes: fired from & 
greater distance, it will leave no such mark. 

The two bodies were found near the middle of a large hall used as a rifle 
range. ‘Its floor is covered with damp sand, which shows every foot- 
print distinctly. Inside the room there are two pairs of footprints 
only. A third man standing just outside the door or window could 
aim at any part of the room: but the pavement outside would 


show no footmarks 
- - 
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Under Captain Watts’ body was found a gun: no such weapon was 
found near James. қ | 
In each case the coat, where the bullet en cered, was blackened with gun- 
powder, and the cloth a little singed. 4 
Captain Watts was devoted to his son, and would have died sooner than 
- harm him purposely: hence it is impossible to suppose that he 
killed him deliberately, even in self-defence. But some think that 
James secretly disliked his father, and hoped to inherit his fortune 
. at his death. 
(1) Was Captain Watts' death due to murder, accident, or 
suicide ? - 
d - (2) Was James' death due to inurder, accident, or suicide ? 


3. THE PORTEUS MAZE-TESTS. 


` Mazesand miniature labyrinths have been used freely to study both speed | 
and manner of learning among animals. Power to learn, educability, is for 
Some writers the very definition of intelligence. And it is, therefore, natural 
that what has proved so successful for the investigation of educability in | 
animals should also be adopted as a possible test for intelligence in the child. 
Such a test would have the great advantage of being embodied in non- 
linguistic material, and requiring other than а merely verbal manifestation 
of general capacity. i 
For this purpose the only systematic set of maze-tests is that arranged | 
by Dr. Porteus, Director of Research at the Vineland Training School in ‘| 
America. The mazes, eleven in number, are reproduced on the following | 
pages. They have been chosen to form an age-scale upon principles similar 
to those that underlie the Binet-Simon tests, 
Á The procedure which I recommend, slightly modified from that of Dr. 
Ed Porteus, is as follows : For all children above the level of the infants' school, 
. the examiner begins with the mazo for age V. The child is told to © suppose 
thisis the plan of the pathsin a garden. These lines are walls which youcannot | 
get over. Start with the pen from the mark at the top, and find your way 
out of the garden by the quickest path. Show me, first of all, any openings 


. that you can see.” (The two openings are indicated.) ‘ All the other paths 
are blocked. Don’t go up an 


from the top, and then ou 
marking the paper, 
once begun, he should not lift his pen from the paper.? 


u to reproduce these figures, An сае 
purnal of Experimental Pedagogy (Vol, Ш. No. 2, е 


form, and are printed on a scale too reduced for 
actual use. The tests originally assigned to ages У., VI. and ХШ. have now been transferred to ages IV., V., 
and XIV. respectively. In place of the earlier unsatisfactory VIL.-year-test two new tests have been inserted 


Tor ages VI. and VIT. (not differing, however, as I think, widely enough from each other in difficulty). And in 

the patterns retained a few slight changes have been introduced, apparently to fit them a little more closely 

to the levels required. The tests, a3 thus revised, are described and discussed in full in a recent monograph. 

published by the Vineland Training School, The Porteus Tests: Vineland Revision, September, 1919. | 
(*) Dr. Porteus requires the child to mark his path visibly in pencil, This entails а fresh sheet for every 


child, and, with the вате child, after every error. For such a procedure blanks in large quantities can be- 
obtained from the Extension Department of the ‘Training School, Vineland, N.J, 
| 
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trial. If for some reason—for example, a suspected accident in a successful 
second trial—a third attempt seems needed, invert the diagram and treat 
it as à new test. 

Dr. Porteus states that the tests need be continued only until the child 
entirely fails with two successive mazes. I suggest that, unless it is plainly 
evident that the remainder are too hard, each child should be allowed to 


attempt every maze. i 
/ Тһе following method is recommended for scoring the results. One mark 


is awarded for each test correctly performed on the first trial. Half a mark 
only is allowed if a second trial is necessary for success. To the total number 
of marks thus gained, add four marks for presumable success in imaginary tests 
for ages I. to IV.; tho result will give the child's score roughly in terms of & 
mental age. There is no test forage XIII. But four trials are allowed with 
the mazes for ages XII. and XIV. With that for age XII. a full mark is 
ccess in any of the first threo trials ; and half a mark for & 
success in the fourth. But with that for age XIV. two marks are allowed for 
а success in the first trial ; and for every further trial needed half a mark is 
deducted : thus a child who does not succeed until the second trial scores 


allowed for a su 


only one and a half, and so on. 
With the patterns for ages III. and IV. the child has simply to follow 


the general shape of the figure by drawing his pencil between the two lines! 
Тһе examiner demonstrates by visibly drawing with his pencil on a separate 
copy. In the pattern for age ТИ. the child passes if he does not cross the 
lines, or cut off corners; in more than three places; in that for age IV.,if he 
does not cross the lines more than twice. In either case, a full mark is allowed 
for в success in either one of the two permissible trials. With the maze іог 
age У. half a mark is deducted if the child passes out of the second, or 


lower, opening. a 
For English children the standardisation does not appear altogether 
The percentage in each age-group, passing the tests assigned to 

differs much from maze to maze. For example (counting 

different children as equivalent to one full 

success scored by a single child), only 62 per cent. of the children aged 5 

pass the maze for age V., while as many as 84 per cent. aged 8 pass the 

maze for age VIII.; and, indeed, even by modifying the given mazes slightly, 
or selecting mazes afresh from а new and larger series, it would be difficult 
to hit upon an evenly graduated scale containing only one test to mark the 
exact median for each year. Hence, I suggest that the mazes as & whole 
be regarded as forming a single graded test-series, roughly increasing in 

difficulty, rather than as marking definite mental ages. In Table XXXIV. I 

append norms for London children. For strict comparisons mental ages 

should be deduced from these. But it will be seen that those obtained by 

the simpler method and upon the original assumptions differ only by a 


fraction. à 

In any case, the examiner should endeavour to observe the cause of the 
child's failure. Here, as elsewhere, the significance of the test lies quite as 
much in the child's method of attack as in his ultimate achievement. "The 
cause may be an intellectual one. Тһе child may become confused; his 
power of systematic attention may be unable to cope with a task so com- 
plex ; he may be unable to follow with his unaided eye the longer paths and 
more devious routes, or he may fail to retain the results of his observation 
so as to guide the movements of his hand ; he may be unable to plan,.or to 
e cause is partly emotional. 


profit by, his past mistakes. Quite as commonly th 
The child may be over-confident, or careless ; he seems "unable to take 
thought beforehand, or too dashing and impulsive to carry out his thoughts. 


perfect. 


their own year, 
two half-successes scored by two 
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The peculiar value of the tests lies in the fact that the material is non- 
linguistic. Many borderline cases of suspected mental deficiency, particu- 
larly slow and steady dullards with a manual or industrial bias, fail ГЕ 
lessly with the Binet-Simon scale, and yet unexpectedly succeed with the 
maze tests ; and, conversely, many of the more unstable type, girls especially, 
who answer glibly with the former, have not the prudence, the forethought, 
the maintenance of attention and alertness which the latter demand. | Тһе 
maze-tests, therefore, supplement, though they cannot, I think, supplant, 
ihe other scales in a profitable way. It is perhaps in estimating social as 


distinguished from educational efficiency that they will be found most 
helpful. 


— Note on the Average Upper Limit for the Development of Intelligence.—It will be noticed that the Forteus 
tests, like the version given above for the Binet-Simon scale, make no provision for the years beyond sixteen ; 
and во, by implication, seem to cet an upper limit to the growth of intelligence at about that age.’ I have 
indeed, In the text (p. 170) explicitly taken the mental age of 16 as representing the average level reached by 
normal London adulte. Terman, in the Stanford Revision, and most other investigatora, have made a like 
assumption. Influenced, however, by the low average revealed with the Binet testa among American recruits 
(13-5 years), the latest suggestions infer that mental growth must cease two or three years earlier than hag 
hitherto been believed ; and propose, in calculating the mental ratio for adults, divisor of 13 or 14. 

With this extreme deduction my own results hardly conform. Apart from the immense accession of 
acquired knowledge and skill, setting aside, too, the gradual emergence of new powers of character and feeling, 
which the process of adolescence seems to confer, there can, indeed, be little doubt that, after the age of leaving 
school, the further development of natural intelligence is, in most persons, far smaller than is commonly 
thought. Nevertheless, the opposite assumption—tbat Intelligence grows by equal annual Increments up to 
the beginning of puberty, and then abruptly ceases—is equally mistaken. The error perbaps comes largely 


from supposing that a limit found with testa of one or two restricted types can be assigned a3 a fixed flat 
highwater-mark for intellectual processes of every observable kind. 

My present conclusion is based, not. upon experiments with the Binet-Simon scale, but upon supple- 
mentary tests of intelligence, such as ti 


hose above described. My data are Incomplete and provisional.! ‘They 
have been obtained, not only from students in Universities and Trainin, 
normal grade, but also from adults in v; 


as median or average specimens of t 
tinuation schools, whereby the samt 
eventually return a conclusive reply. 

It is not sufficient to compare, age by age, as is so commonly done, merely the average number of marks 
obtained, or the average number of questions answered (the procedure illustrated in figure 26) 2 for there 18 
nothing to show whether the units are of equal magnitude throughout the scale or whether the last test- 
questions are hard enough, easy enough, 


or graded finely enough, to differentiate the averages for the later 


years. The original measurements must first be converted into terms of the standard deviations of the relevant. 
age-groups (ая was done in constructing figure 21), 


and to the standard deviation 
the successive uge-averages, 
- Thus measured, the averages for the 


e he test-results are amalgamated in в 
single series, lie nearly upon a logarithmic curve. The following equation roughly fits the line of growth 
obtained :— 
15-а 
А=4—10'°, 
where A= 


mental level (expressed as above), anda Schronological age, 4 
This curve is asymptotic, By the form of 1 


its equation it progressively approaches a horizontal line 4 unita 
above the arbitrary zero, that is, в level above the mental age at nine by four times the mental yearatnine. If, 
for purposes of measurement, the mental year remained as large throughout ‘the next few years, this might 
* 


er intelligence, 
can be given here. 


(2) Dr. Porteus, as T understand, 


is now experimenting with mazes for adulta of high: 
C) They will, I hope, 


be published very Shortly elsewhere in fuller detail than 
* 


. 951. , 
seem to imply that the upper limit of intellectual growth was the mental age of thirteen (04-4). But, as we 
have seen, the annual increment decreases steadily.t It is, however, still discernible and still measurable, 
not only after the calendar age of thirteen, but (particularly when we compare test-resulta from adults in the 
twenties) even after the age of sixteen ; yet, аз contrasted with the standard deviation, though theoretically 
significant, 16 becomes negligible in practice. а 

Attempts at constructing an absolute curve of mental growth, however, are at present likely to 
be of academic interest only. For practical purposes it is far more instructive to express the growth 
curve in terms of mental years. On this basis a logarithmic curve gives a first rough approximation 
for the later stages (ages 7 to 17). To fit the earlier stages (ages 0 to 7) we may use an inverted logarith- 
mic curve. When we join the two curves into one, we obtain an S-shaped curve, not unlike the cumu- 
lative ogive obtained from the normal distribution. This іп turn suggests a speculative hypothesis as 
to the nature of the growth-process which I have developed elsewhere. ы 

With certain simplifications it is not difficult to arrive at an analytical expression which will yield 
а first approximation to the double curve. Let us suppose that the rate of growth at any moment, 
dy/dt say, is more or less proportional (i) to the amount of growth already achieved, and (ii) to the 
amount of growth that remains to be achieved, i.e., (i) to the distance the child has travelled from 
zero growth, and (ii) the distance he has yet to travel to reach maximum growth, i.e., maturity. Then 

W — ky. 1-ю р 
di ТА 
where Z represents maximum growth and k a constant dependent on the unit of scale. This suggests 
that mental growth during the earlier ages is governed by a “ law of compound interest " and during 
the later by a “ law of diminishing returns." If we measure both time and growth from the midpoint 
(age of maximum speed), and changing the scale, we may write , 
аи cata- 


The solution of this (cf. D. A. Murray, Int. and Diff. Calculus, p. 415) is 
y' = tanh t’, 


80 that the values of y^ can be found from a table of hyperbolic tangents, 
But if we put z = 2t^ we can express this very conveniently as 
у 


Ite”? 

An equation and a curve of this type—known as the “logistic "ог “ Malthusian curve "—has 

ested for describing the growth of populations both of human individuals and of 

cells. But the relations between the logistic curve, the curve for the hyperbolic 

tangent and the cumulative normal curve, have not to my knowledge been previously pointed out. 
The fit so obtained, however, is not altogether satisfactory : the observed data suggest a curve 

that is (i) less sinuous (nearer to & straight line between ages 5 and 11); and (ii) not necessarily sym- 

metrical. A more elastic expression can be obtained by taking for the index in the exponential term 


a series of powers of z. I then find that 


frequently been suggt 
other organisms, e.g., 


22 15 
V = de 272 + 00252" 
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gives a reasonable fit. 
f 15 or thereabouts (on a conventional scale of mental years) as the 


This suggests taking an age o! 
limit for the normal child. It does not follow that 15 should be used as a universal divisor in obtaining 
a mental ratio for older youths or adults. The common figure of 16 is undoubtedly too high. If mental 


ratios are to be used at all at these older levels, I suggest a changing divisor, devised to keep the ratio 
equal (30 far as possible) to that obtained during childhood, However, on all these points further 


research is needed. 


(2) Since, during а large portion of the school year. the standard deviations, measured in terms of age, 
аге in arithmetical progression (вее p. 158), it should seem perhaps that the annual increments, measured In 
terms of the standard deviation, would be in harmonical progression. Тһе curve, however, deduced on this 


basis rises too high to fit the figures for the later years. 
The non-mathematical reader, who finds himself bewildered by the technicalities of my general argument 
may perhaps best seize my meaning if he turns to figure 21 (p. 151) and notes that (up to the age of хш. 


or XIV.—the rest of the diagram is untrustworthy) the Intervals between successive years become smaller 
and smaller, and the longer vertical lines dividing them become more and more closely pa . Am artificial 
illustration of more regular condensation will be seen іп the scale-divisions to the left of figure 24 (р. 162); 
the scale is, im fact, here actually logarithmic. Jt now in figure 21 he supposes the ages after XII. or XIII. to 
get telescoped upon each other in the same even way, he will realise at once that the year-intervals towards 
the age of twenty, though still discoverable, would become negligibly small, and so ultimately disappear. 
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FIGURES 28 то 38. 


Test 30.—PORTEUS MAZES. 


FIGURE 28. Yrar Ill. 


Allow demonstration, 2 trials, 


and 3 errors 
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FicunE 29. ҮкЕАв IV. 


Allow demonstration, 2 trials, and 2 errors. 


t2 
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FIGURES 28 то 38. 


Test 30.—PORTEUS MAZES, 


FIGURE 28, Year Ш. 


Allow demonstration, 2 


trials, and 3 errors 


e 
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Епасве 29. Year IV. 


Allow demonstration, 2 trials, and 2 errors. 
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Етсове 30. Year V, 


Demonstrate openings : deduct 4 mark for 2nd trial, 
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ТА чуах е зчаоІд 
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ЕтсовЕ 32. Year VII. 


5 mark for 2nd trial. 


<< 02 
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Еісове 33. Year VIII. 


$ mark for 2nd trial. 
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FIGURE 34. Үкль IX, 


i mark for 2nd trial. 


FricunE 35. Year X. 


} mark for 2nd trial. 


< Сл 
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FIGURE 36. Үклв XI. 


+ mark for 2nd trial, 


267 


FIGURE 37. Year ХП. 


1 mark for Ist, 2nd or 3rd trials; $ mark for 4th trial. 
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FIGURE 38, ҮЕАВ ХІУ, 


2, 13, 1, $ marks for 15%, 2nd, 3rd, 4th trials respectively. 


APPENDIX У. 


Accuracy of the Supplementary Tests. 


Criticisms of Previous Demonstrations. For the teacher the most convincing 
evidence that the new tests described above will provide trustworthy estimates 
of the pupils’ general intelligence will consist in the actual correlations 
between the results of the tests and the assessments of intelligence made by 
teachers themselves; and this was the criterion I relied on in my earliest . 
experiments. То the psychologist, however, the problem will seem. too 
complex to be conclusively settled in that fashion. “ How,” he asks, “ does . 
the teacher who supplied you with assessments for intelligence know that | 
there is any such thing ? " The correlations of Cattell, Thorndike and their 
fellow-workers have failed to substantiate its existence ; and, though their 
methods were considered faulty by Prof. Spearman, Prof. Spearman himself 
has since expressed grave doubts.! Intelligence, he argues, has so many 
different meanings, and includes such a “ superposed mass of obscurity and 
error,” that it would be better to drop the word altogether. Teachers’ 
estimates “ vary according to the criterion they happen to adopt," and are 
apt to include a variety of mental qualities that do not fall within the 
psychologist’s conception. More particularly, it is added, their assessments 
they are influenced more by the child’s 


tend to show a strong scholastic bias : г 
actual attainments than by his innate capacity, and thus depend largely on 


the child's docility, industry, and memory. 

. Prof. Spearman therefore concludes that, instead of using the teachers' 
estimates to explain the experimental data, it would be better to use the 
test-data to elucidate the teachers’ estimates, “ which reveal all the faults 
that might have been expected from their origin in lay psychology. . . - 
Burt himself, for instance, found that certain teachers' estimates, instead of 
exactly coinciding with his General Factor as indicated by the experiments, 
showed a strong tendency to base themselves on power of memorizing ” (loc. 
cit., p. 67). And even those who, unlike Prof. Spearman, accept the term 
“intelligence " have voiced somewhat similar objections. Would it not be 
better, they ask, to assess each child's all-round ability by his total perform- 
ance in all the experimental tests employed ? In that way the relative 
efficiency of each particular test could be measured by its agreement with 
the sum total of the lot. 4 

а 
Correlations of Separate T'ests. With much of these criticisms I wholly agree ; 
but I do not find them decisive. No doubt, it is the task of the educational 
psychologist to check and refine the practical teachers’ conceptions and 
rough-and-ready procedures. No doubt, too, many teachers take too narrow 
а view of what intelligence should really mean. Nevertheless, in my experi- 
ence, once an adequate definition or explanation has been given, the majority 


€) Brit. J. Psych., V., 1912, p. 66. 
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of the more thoughtful observers are able to give broad and unbiased assess- 
ments, which may serve at least as useful starting points. But the best reply 
to these preliminary questions, and the best proof that the two interpretations 
of intelligence are approximately identical, are to be found in a detailed 


comparison of the test-results, on the one hand, with the teachers’ estimates 
on the other. 


The group tests described above were applied to 843 children aged 10:0 
фо 13-0 (including a due proportion of children from central and secondary 
Schools); the individual tests to 251 children aged 10:0 to 12-01, To avoid 
the influence of age, the correlations were worked out separately for each 
age-group, and then averaged. In the tables below (Tables XXXV. A and B) 
I have followed my previous practice and given the correlations of each test 
(a) with the hypothetical general factor; and (5) with the teachers’ assess- 
ments for general intelligenee. It will be seen that the order of magnitude 
is much the same for both sets of coefficients, but that the correlations with 
the general factor are invariably higher. That we should expect, seeing that 
all the tests were carried out at about the same date and refer to much the 
same limited type of situation. And, if the agreement between the results of 
each test taken singly and the assessments of the children's own teachers falls 
short of perfect identity, then, I venture to suggest, it is at least conceivable 


that the psychologist’s brief tests may be as much at fault as the prolonged 
observations of experienced judges. 


From the standpoint of rigorous demonstration the most cogent procedure 
of all would be to calculate the amount of (a) the hypothetical general factor 
possessed by each child, by taking a weighted sum of the test-marks, and then 
to correlate this calculated figure directly with (b) the teacher's assessment. 


The Calculation of Weighted Estimates. Yulo’s formule for partial correlation 
furnish the procedure required.? Adopting his notation we have to find an 
estimate of X, (the general factor) on the basis of n tests (Хы... Ха). 
We сап do this by setting up what he terms the “ characteristic equation 
Ху =a + bX, + bX; +... + bnXn. 

By the method of least squares we can then determine the best values fon 
the coefficients bg, ba, . . : bn (which he terms “ partial regression coefficients ). 
АП we need are (i) the correlations of each of the (n — 1) tests, X, Ху,... Ха, 
with each other and (ii) the correlation of each of the tests with the hypothetical 
general factor. " 

Accordingly, having computed the appropriate weights, I have found 
the weighted total.of the marks for thé various tests employed (i.e., the 
estimated values for X,) by this equation, and correlated these estimates 
with the teacher's direct assessments for “ intelligence," defined as above. 
I then find that for the children tested the correlations average 0:82 for the 
written group tests and 0:87 for tho individual tests —correlations appreciably 
higher than those given by the Binet-Simon tests. 2 


The Calculation. of the Regressions. For those who wish for fuller details a 
brief explanation is desirable to show how the weights have been obtained. 
The crux of the adapted method lies in the preliminary determination of the 
correlation between each test and the hypothetical general factor. For this 


C) The individual testing was carried out with the aid of Miss Bradshaw and Miss Grant, to 
whom I am much indebted for assistance in the calculations. Earlier versions of the tests had been 
applied at Liverpool schools with the assistance of Мг. В. C. Moore : (see J. Exp. Ped., loc. cit., І., 
рр. 101f.; a full discussion of the tests and correlations will be found in Mr. Moore's thesis). 

C) Introduction to the Theory of Statistics, 1910, рр. 230 et seq. 
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purpose I have here employed the same formula as was proposed in my 
previous Report (Distribution and Relation of Educational Abilities, 1917, 
р. 53). And since the imperfect correlations suggest that the tests themselves 
may in part depend on irrelevant specialized abilities (memory, speed, verbal 
ability, spatial perception, or capacity for quick and skilful movement), I 
have at the same time adopted the supplementary device there used, namely, 
calculating the residual or specific correlations and testing their significance 


by the probable error. 

In the printed report the algebraic proof and the technical justification 
for these further formule were omitted. But, since several teachers have 
inquired how they were reached, it may be convenient to incorporate the 
fuller account! here: to those who are familiar with the work of Udny Yule 
and others on “ multiple ” and * partial" correlation, the derivation both 
of the formule and of the procedures will be sufficiently evident without 


further discussion. ! 


Algebraic Proofs. АП that is necessary is to modify the principle of partial 
correlation so that it can be adapted to the case where the relevant and 
irrelevant factors which are to be successively partialled out must be deduced 
from the correlated data themselves instead of from an external rating or 
“criterion.” Let us begin, as the familiar proof of the Bravais-Pearson 
formula begins,? by supposing that any pair of correlated variables, 2 and у 
say, may be conceived as linear functions (2.6., weighted sums) of a number 
of independent causal factors, 9, №, +++ t: so that we can write 


ж = Wg + wahh +... Wass + Wu... x 


y = 000 + wyhh +... Wyss + Шүй... 


mo of tho woights may be zoro). Here we are weighting factor- 
est-measurements, not vice versa. From this the 
best value for the correlation 


(where во: 
measurements to obtain t 
usual proof proceeds to demonstrate that the 
will bo 


ес тн Ес о. ii) 
бес”; 7). ntm 


ht-hand side of this equation in terms of the 
we will first of all suppose that each variable 
with one specific factor 
to all the other factors 


Now let us express the rig 
original factors. For simplicity, 
depends upon one common factor only (g), together 
peculiar to itself (s or £). Then the weights attached 
will be zero ; and we have è 
т = “адд + №158, +++ КЕР храня М) 


у = шуд + и. nn ам 


Accordingly, substituting these values in equa 
(отой + чизв)(шур + шш) 

T3 = = Е s beeen ee 

w — CA Song + wes PV Zeug + wyt)? Be 


tion (iii), we obtain 


Appentix I. 


е version of this proof (based on Prof. Pearson's 
First Course in Statistics, 1920, pp. 276f. 


C) Annual Report of the Psychologist, 1914, 


(з) The reader will find a simple end accessibl 
original memoir) in the Appendix to Caradog Jones's 


ә? single factor only. It was regularly use 
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But by hypothesis 708 = Tyt = Tst = 0, апа therefo: 


те 293 = Sot = Xst = 0. 
Consequently we have, on multiplying out, 


CH РЖ 22. 
“Мы = "UE + wel ЕТТЕН ТУЫ 


But, by the same procedure, we have 


(озду + Wrss)g 
V (лд + лған) Уд 


E- АУД Ag? 
= 
Ми? + ш?,,552 


" NET). 
yg — UR ЛЕ ЗЫ a PSE pae enean 
Мар + из ER 


Substituting from (viii) and (ix) in (v. 


Tag „= 


and similarly 


ii), we obtain 
EE. TUE Edere agi cot ауы су (x) 


and if z, y, 9, 8 and t are all in “ standard measure," so that 


" Zr? = Уу = Хр = Zs = Te L 
0 = Тр and Шур = туу; 


ons of ж and y with the general factor are identical 
“regression coefficients ” Wr and Wyg. 


in that case the correlati, 
with the weights or * 


in my previous book on Distribution an 
апа in several earlier papers. 


where g, Hp hs " 
Now, if we haven tests (x, Y 2». . say) instead of only two, we shall 
have analogous equations for all Possible pairs, Accordingly, reverting for 
а moment to the simplest, possible case, namely, that there is only one 
variables, then. (using k to denote any ono 
mee from (x) 
Zn = Teg Steg 
1ч and Хт = У,у = (ти)? 
(where k and №’ bot 


h denote т, 0,2... во that Zr, = туд). 
Thus Та = mne _ = и. Ж s ШАЙ ЕЕ (xiii) 
қ v. 2 тУт м тн + , 


ғ = 
C) Ву a“ partly genera] » factor I mean one that is sj d only by a limited group of the tests, 
not by all, i.e., what ате Conveniently called group-factors, € have provided for these by assuming 
that some of the Weights, such as yh, zh (say) may be zero. | 
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This “simple summation " formula was given in my 1917 Report (р. 53, 
equation ій). And it is the formula I have used in calculating the “ correlations 
with the general factor " shown at the foot of Table XXXV. A below. 


With several factors we have from equations G) and (ii) 


Тату + TrhOThh +... 


pr A/ Хы + та +... (54%) 


То apply equation (xiii) іп such а case we must consequently assume that 

"jh, etc. = 0. That means we must assume that, for the particular set of. 
tests on which r is based, the residual correlations 74, are distributed, like 
errors, symmetrically about an expected value of zero. Once we have 
determined the correlations with the general factor, the calculation of the 
required regressions follows in the usual way. 


The Definition of a Hierarchy. There are two ways in which this procedure 
differs from that originally suggested by Prof. Spearman ; and, where my 
conclusions differ from his, it is therefore possible that he would decline to 
accept them.? First, his conception of the hierarchy seems to be broader 
than mine, and to turn primarily on the “ order ” of the coefficients, not on 
their actual size : his requirement is that it should be possible to arrange the 
table so that “ the value always ” (i.e., іп every row or column) “ becomes 
smaller as the eye travels to the right or downward ” (Am. J. Psych., XV., 
p. 275). He apparently would admit as perfectly hierarchical апу table in 
which the columns (or rows) were themselves in perfect correlation (see Brit. J. 
Psych., V., p. 54, where he applies this alternative method to my own 
table) He points out that this columnar criterion could be deduced from 
what he calls “ Burt’s equation." It does not, however, follow that, if the 
columnar criterion is satisfied, then my equation will of necessity 
also bo satisfied. Thus he and his students accept as hierarchical a table in 
which the coefficients are in arithmetical progression, though such coeffieients 
could not be obtained by my multiplication formula (x). Moreover, it would 
be quite impossible to reconstruct his own table of intercorrelations, even 
approximately, by multiplying the saturation coefficients that he gives (Ат. 
J. Psych., loc. сй., pp. 276 and 291), 1.е., by using the method proposed іп my 
1909 article. Jf the multiplication gives a good approximation, then, it 
appears, he would acknowledge the hierarchical order as proven. ІҒ it does 


not, then he would still insist оп applying the broader intercolumnar test 
” 


before rejecting the table as not hierarchical. ғ 
ET 


r - 
" 
(1) If we prefer to minimize not the mean of the deviations but the root-mean-square of the 
deviations, then (as explained below) we must weight each row of observed correlations by the 
correlation with the general factor. We then have е 


V Dl Errori)? | 
4 


This gives the largest weight to deviations (or systematic “ errors ”) of the highest: correlations, which, 
аз is well known, have relatively small sampling errors. 

Œ) I fancy we also differ about the conclusion to be drawn, when that is strictly formulated. 
I hold that a perfect hicrarchy would only prove the absence of group factors ; Spearman holds that. 
16 proves the presence of a general factor. 

і as 

(°) As I have shown elsewhere, this intercolumnar formula can be modified to fit the narrower 

conception by taking the product moment of the correlations as they stand instead of the product 


moments of their deviations from the golumn-mean. 
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The Saturation Formula, Secondly, 
(xiii) on the ground that it assumes 


If that be admitted, my own аас 
orking value, i.e., to yield not mere E 
but what I have called “ the highest Е 
Owever, in practice, the differences obtained by these var 
formule are 


5 ions 
too small to make any serious differences to the conclusi 
eventually drawn, 


а 
i igni iati he “ observe 
cal significance of the deviations of + "in 
theoretical values ” (cf. Tables хуш. апа pe б 
% determine whether the discrepancies are 


— or 
factor, h say, we can calculate each deviation ( 
by the formula 


(xvi) 
Tay-9 = Try — татуу 


В] 
and then test; its Statistical significance by the probable error of the кз) 
correlation. This was the procedure adopted in my 1909 articlo.? For ex 


ivalent 
(1) It is not difficult to devise alternatives. Formula (xiii), it will be seen, is virtually equi 
to taking the ratio of (a) the arit 


the 
‘hmetic mean of the coefficients in a column; and (b) the pee 
arithmetic mean of all the coefficients in the table. With a perfect ** hierarchy ” (as I peat (as the 
the same value can be obtained by taking the ratio of the geometric means; and in this c: ver, witli 
reader can easily show) the self-correlations are no longer necessary. Unfortunately, PAIS p the 
empirical correlations а. single coefficient, that 1з approximately zero will be sufficient to thro 

whole calculation, 


ssion 
() A formal proof can readily be given by adapting the ordinary proof of the partial regre: 
formula which is based on the familiar 


of 

it., P. 100), the symmetrical determinant represents D d 

rrelations with the general factor.) Prof. Karl ae 
- But here the results reached are 

ваше or nearly the same, 

“highest common factor ” 

much indebted to Dr, 


problem, and for checking 


C) “ Ехрегіше 
and VI. I sti Tecomme: 


Iam 
to require the inclusion of all possible momenta. ( 


jures 
810 zero. [It would be still more in keeping with modern beu Корош 
to compare variances rather т P.c.’s or 8.4.’ : since the second variance is си ні {ег ассигасу 18 
We should use the chi-squared distribution rather than the F-distribution : D A 
ensured if the observed ang the hypothetical correlations are converted 

subtracting.) 
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in Table XXXV. A, if the two Completion tests had only a single factor in 
common, namely, the hypothetical general factor, we should expect the 
correlation between them to be -925 x -854 = >790. Actually it is -834. The 
residual of +-044 is more than six times the probable error. Hence there 
must be some special factor common to this group of two related tests. Most 
of the other residuals, however, appear to be well within the range of the 
fluctuations to be expected from chance. 

If we desire to estimate the amount contributed to the observed corre- 
lation by factors other than g (i.e., the amount of rzy.g) for the group actually 
tested, then equation (xvi) indicates the best mode of calculation. If, however, 
we desire to estimate the amount of partial or specifie correlation to be 
expected in a group homogeneous as regards the general factor (e.g., in a well- 
selected class where all the children are on about the same level for general 
intelligence), then we must divide by the standard deviations. We then obtain 


Try — 720700 
Тарр = SOS 
Ут- Ут 


which is Yule's ordinary formula for partial correlation. This yields а larger 
figure for the residual correlation ; and explains why to the teacher in the 
classroom the effects of the more specialized factors seem so conspicuous. 


(xvii) 


When we go on to compute the correlations of each test with the next 
common factor, Л, we can use precisely the same formula as before (xiii). If 
we apply it to the whole table of residuals, then—as in calculating an ordinary 
mean deviation, so in calculating what is virtually the mean deviation of 
correlations—we must disregard the negative signs (4.6., reverse the signs for 
those tests or columns which have a negative saturation with this second 
factor). When both first and second factors are based on the whole table, we 
shall obtain negative correlations between certain items and the second 
This seems legitimate in dealing with temperamental characteristics, 
gy classifies persons in terms of contrasted types or 
tendencies (cf. W. Stern, Differentielle Psychologie, pp. 481f.). It may even 
bo plausible in dealing with educational interests and attainments (cf. 1917 
Report, р. 58). But (so far as we know) innate abilities are seldom antagonistie 
or compensatory. Here, therefore, it seems better to seek supplementary 
factors limited to certain groups of tests alone. We shall then base the general 
factor saturations on the observed correlations for tests which share no special 
ability in addition to the one general factor. This entails an obvious modifica- 
tion in the mode of calculating the divisor in equation (xiii) 2 and was the 
procedure used for calculating the correlations with the general factor in 


Table XXXV. B. 
In Table XXXV. B, it will be found, there are a number of si 
residuals suggesting special abilities within certain groups of tests. 


factor. 
where current psycholo, 


ignificant 
2 These 


turations for tests а, b, and c; D the sum for d, e, and f ; 
pect the sum of the correlations of a, 0, and c with d, e, and f 
ly for the other two sets. Hence to calculate a divisor 


(3) Let A denote the sum of the ва! 
G the sum Гог g and л. Then we should ex; 
to be equal to the product AD. Similar! 
such as д, we have 4 = 220246, with similar equations for the other divisors. (This principle can 
be extended to tables where there are more than three groups: for, when we pool groups of similar 
tests by averaging or summing their correlations, these averaged or summed correlations will form a 
hierarchy, except of course for the'sums in the diagonal of the pooled table ; so that the formule for 
a hierarchy of single coefficients will apply to a hierarchy formed of summed coefficients.) 


ginary case described by Prof. Spearman and Dr. Hart in their 
which, they believed, was rarely, if ever, to be found in tables of 


(*) It thus conforms to the іта; 
recent article (loc. cit., Table, р. 57), 
test-correlations available at the time they wrote. 


w 
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аге not unlike those described in my previous reports.1 From introspections 
апа objective assessments of pupils doing exceptionally well or badly in these 
groups, I infer that the factors may plausibly be identified with verbal 
ability, visual ability, and manual speed and dexterity. But from tho size 
of the hypothetical correlations it will be seen that they ріву а comparatively 
small part as compared with that of the general factor.? 


(1) A convenient test for the Presence and location of such “ group factors ” is readily deduced 
from the “ principle of simple summation. 


" Estimate the self-correlations as usual; then®divide the 
entire correlation table into submatrices, according to the expected lines of separation between the 
Group-factors. Let Raw denoce the sum of the 9 correlations of the 3 verbal tests with each other ; 
Rwy the sum of the correlations of verbal and visual tests ; and во on. Then, if Rww > Rue Rum, 
Bano contains а group-factor. Eg., In Table XXXV. B, 7-912 > £086 X 8-487 _ 6.904, (Cf. footnote 1, 
р. 275.) 3:064 ы ы 

(2) If the non-mathemati: 
I suggest he thinks the proble: 


- F. Y. Edgeworth's "Supplementary Notes on 
Closest Fit” (Phil. Mag., HI, 1500" 11896, Рр; 536-9) and 
traits in terms of 4 H 


pp. 2552); 
cr of uncorrelated components, ii ike. 
VE proposed inate ponents, combined (like. forces) by vector 


е text. will 
Association 


a 


277 


TABLE XXXV. 
Correlations for Supplementary T'ests (843 Children). 


A.—Group Tests (843 Children). 


TEST 1 2 3 4 ‚5 6 7 

1. Completion (Argument) (.856)| -846 | -834 | -752 | -723 | -739 655 
2. Analogies (Written). *846 | (804), :772 710 | -768 | -697 672 
3. Completion (Story) .. | “834 *712 | (729)| -726 | -671 | “668 | -591 
4. Definitions .. | -752 | +710 | “726 | (-676)| “645 672 | :623 
5. Synonyms -793 768 671 | “645 | (648) -631 | “618 
6. Instructions .. :739 | -697 | -668 | -672 | -631 | (:640)| -624 
7. Opposites -655 | -672 | -591 | -623 | -618 | -624 | (550) 
Тотль 5405 | 5-269 | 4-991 | 4-804 | 4-704 | 4-671 :333 
General Factor -925 | -901 | :854 | -892 | -805 | ·799 | -741 
General Intelligence .. | :813 | *746 | -780 | -763 | “662 | -745 | “631 


p 


B.—Individual Tests (251 Children). 


TEST a b c d e Ті 2 h 
а. Reasoning .. | (970)| -944 | -851 | +797 | 703 | -651 | +670 | >574 
b. Absurdities .. | :944 | (:942)| -828 | -678 | -680 | -644 | -548 | -603 
c. Analogies 
(Verbal) | “851 | -828 | (754) *683 | -655 | -575 | -581 | -511 
d. Analogies 
(Non-Verbal) "797 678 | -683 | (-726)| “781 | “687 526 | -550 
е. Completion 
(Picture) -703 | +680 | -655 | -781 | (895)| “763 | -543 | -487 
f. Porteus Maze. -651 | “644 | “575 | -687 | -763 | (-666)| “505 | -453 
g. Dotting х -670 | -548 | 581 | +526 | -543 | 505 | (-679)| 654 
h: Alphabet Sorting :574 | 603 | -511 | +550 | 487 | +453 | *654 | (632) 
‘General Factor | :934 | :867 | :827 | “817 | +775 | “716 | *683 | -645 
Verbal Factor 810 | “438 | -251 -- -- — — — 
Visual Factor — — — 268 | -543 | -382 | — — 
Manual Factor — — — — —= = `461 | -461 
General Intelligence) :807 | -716 | “755 | -683 | -691 | -667 | -517 | +429 


APPENDIX УТ. 


The Contribution of Schooling to Binet Scores. 


In the foregoing Memorandum and in the more detailed report on which 
the account here given was based, I attempted to compare the influence of 


innate ability and school environment on the Binet tests by the aid of partial 
correlation. This section (pp. 193-195 above) 1 


Warrant: I assumed, of course, that the majority of my readers would be 
familiar with other contributions bearing on the same point. These supple- 
rief recapitulation here. 

Bagley, who accepts my conclusions, 
In an early paper on “ Democracy and the LQ 5 
Determinism in Education (1925), he is good enough to refer to my brief 
analysis as “ the only thoroughgoing att i hooling 


аз determined by tests”; and quotes the figures 


» and later in his book on 


nce turns out to be the result of experience 
, 75f., 135f.). Не accordingly goes on to protest 
rine " that innate endowment “ sets 
; and, in his article at any rate, gives the 
ion, “ human mentality alone among bio- 
àl variation," or, if it is, then the 
ht as to be negligible. 


апа had shown that the general factor under- 
lying them appeared mainly innate. In this memorandum my contention 
ale in the form in which it was then being used. 
measure of this innate factor, and was largely 
d no intention of arguing that variations in 
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intelligence itself, as а sound psychological assessment would measure them, 
are “ merely the result of experience and training." у 
“4 


Ва еу`з further inferences naturally drew heavy criticism ; and, doubt- 
less because my view was taken to be the same as his, my own interpretation 
was criticized on similar grounds by several American writers.1 


The chief objection of these critics is to my introduction of phrases 
implying causation. Regression coefficients, they say, "show merely the 
average change in the dependent variable for unit change in the independent 
variable." Holzinger and Freeman, for example, construct an alternative 
equation : ''School work = -69 Binet — -05 Burt + :47 Аре”; and add it 
would be “ at least as reasonable to suppose that the ability which determines 
the child's Binet score is also responsible for the quality of his school work, as 
to suppose that the quality of his school work is responsible for his Binet score,” 
They then proceed to argue that “ if the Burt score measures intelligence, it 
is а kind of intelligence which is of no practical importance, since its regression 
for school work is zero." These, they say, are their two main points of dis- 
agreement. But in fact there would seem to be several points at issue between 


these writers and myself. 

1. The Introduction of Causal Interpretations. As regards the primary sig- 
nificance of the coefficients themselves, there is, I fancy, no difference between 
us. “А correlation coefficient," we are told, “ yields no information in regard 
to causes”: similarly, a regression equation only enables us to make estima- 
tions, and “ап effect will yield as good an estimate of its cause as a cause 
yields of its effect." With all this I heartily agree: indeed, I have urged 
much the same points elsewhere mysolf.? But the corollary to my mind is 
not that we can never look to the relative strength of our regressions to 
indicate the relative strength of the causes, but rather that, in order to decide 
what are the causes, and what functions are most appropriate to indicate 
their relative strength, we require access to antecedent sources of knowledge. 
Here my preliminary specification of the variables concerned provides a 


(1) Gates, A. L, and Lasalle, J., J. Educ. Psych., XIV., 1923, рр. 577-589; Holzinger, К. J... 
4 “ The Interpretation of Burt's Regression Equation," J. Educ. Psych., XVI., 


and Freeman, F. N., u ) 
1925, рр. 577-582, and id., “ Rejoinder on Burt’s Regression Equation," ib XVII., pp. 384-386. 


A reply from Godfrey Thomson is given in the same volume (pp. 300-308). 

(°) These points were clearly stated in the longer report, which was necessarily abridged for 
inclusion in the Memorandum. I there described Yule's method in detail, and quoted his account of 
the interpretation of partial regression coefficients : viz., " the magnitude of the coefficient b, gives, 

- in fact, the mean change in XY, " (the variable to be estimated) “ that is associated with a unit change 
in rs (one of the variables on which the estimate is to be based) “ when all the remaining variables 
are kept constant.” ‘ The relative influences of the three factors are indicated by the regression 
e^ equation ” (Yule, Introd. to Theory of Statistics, 1912, pp. 230, 245. Cf. also Burt, Eugenics Review, 
VL, pp. 36f., 40f.). d 
In the earlier article, suggesting the use of partial regressions, I had stated that their primary 
function was (assuming linear relations) to give as exact an estimate or prediction as possible, not to 
measure the “relative influence "' of causal factors, which is only a derivative inference. For the — 
latter purpose, as was pointed out in my report, they can only be regarded as a rough and preliminary 


guide. 
As regards the objections to importing causal phraseology, this kind of criticism is extremely 


common in discussions of inductive arguments. In factor-analysis (as noted above) critics are fond 
of showing that, in some particular instance, an inductive argument, when treated as a deductive 
argument, involves apparent fallacies. My own view on the general logic of the matter is briefly as 

* follows. In all such arguments we must take into account, not only the a posteriori information 
furnished by the experimental results, but also the a priori knowledge which we possess apart from the 
experiment. Many of the objections by Holzinger, Freeman and others could thus be sustained only 
if we suppose that knowledge of the variables concerned is confined to what can be extracted from the 
figures. " 
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knowledge, rough and inexact no doubt, of the causal factors ай work. Indeed, 
to make their point, Holzinger and Freeman have to alter that specification. 

This requirement seems obvious when we think what other equations 
could be constructed from the data. We might, for example, as Holzinger 
and Freeman point out, set up the following regression equation (I give it in 
their terms): Age = -15 Binet + -51 School Work + -03 Burt. Now would 
my critics argue that because the weighting for school work is so large, 
therefore “it is equally reasonable to suppose that the quality of a child's 
school work determines his chronological age ” ? Evidently not: in this case 
we might use the regression to guess the child’s age.from his various scores, 
but we should not think of suggesting that the scores caused or “ contributed 
to” his age. A projectile is fired with a muzzle velocity of I, anda following 
wind, S ; after a certain time, A, it has reached a. specified distance from its 
starting point, B. Having regard to the units of measurement, we find (using 
а linear equation by Taylor's theorem as a first approximation) 


B = aS + bI + cA. 
Would Holzinger and Freeman declare 


that, since we can deduce other 
equations, like 


cA = B — aS — bI, 
therefore we cannot distinguish between causes and effects ? And that if 
we tried to do so, it would be as fair to say that the distance travelled is 
responsible for the time (or for the wind or the muzzle velocity) as that the 
latter are responsible for the distance travelled ? 

To the reader who has not the context in my book before him, the 
argument of Holzinger and Freeman has doubtless seemed more plausible 
because (as I have just observed) they tacitly change the designation of one 
of the variables: what in my regression equation I called “ Intelligence ” 
(i.e., innate general cognitive ability) they call “ Burt " ; and they treat the 
assessment for “ Intelligence ” as though it was merely another test-score. 
Now this assessment was intended to give the best available estimate “ of 
the amount of intelligence with which he (each child) is congenitally endowed.” 
I was not here concerned to demonstrate that, with this group of children, 
my own test would yield a somewhat better estimate of this quality than the 
that as already proved. But, what is more 
I did not take my test-results just as they 
stood. They were carefully discussed with the teachers, and freely corrected 
i the teacher's view of the relative morits of 
his own pupils gave a better estimate than the crude test-marks. Some kind 
to render the assessments of teachers from 
different classes comparable one with another. " 
ments of * Intelligence ” were not absolutely 
: ; however, I believed that, when checked and 
revised, they provided as Eood an estimate of innate capacity as could possibly 
be obtained. Now, if we are justified in assuming (as the argument explicitly 
postulates) that what is designated “ Intelligence " tout court forms а reason- 
able indication of congenital endowment, then it is plainly absurd to suggest, 
as Holzinger and Freeman have done, that we might just as well suppose 
that the “ Burt score > is the joint effect of the Binet score and of the scholastic 
score as that the Binet score is the joint effect of the scholastic score and the 


** Burt score”: for this would be equivalent to maintaining that congenital 
endowment was an effect of school teaching. 


2. The Prediction of School Attainments from Binet Scores. If our immediate 


object were to “ predict ” а child's present or actual school attainments from 
а single type of test, then I should again accept the comménts of Holzinger 
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and Freeman. But, of course, that was not the purpose for which I was 
recommending the Binet scale to teachers or school medical officors. Indeed, 
here once again the criticisms urged by these and other writers seem largely 
due to the fact that they have overlooked the particular points I was con- 
cerned to demonstrate in this section. Holzinger and Freeman, for example, 
“ conclude that for predicting quality of school work the Binet test should 
be used in preference [to Burt’s reasoning test], and that the latter will not 
improve the forecast when the Binet result is already known.” But this 
particular section was not dealing with the problem of * predicting quality 
of school work " in the sense here meant : I had already discussed the value 
of the Binet tests for that purpose in the preceding section (see pp. 187f.). 
Here my primary object was to adduce empirical evidence for two improve- 
ments in the scale which I eventually wished to make. 

First, the original Binet scale (with which alone this Memorandum dealt) 
included a large number of tests of school attainments as such (е.9., the tests 
of dictation, of arithmetic, etc.). My contention 
inet scale required a good deal of excision, and 
chool attainments was in a series of 


of copying script, of reading, 
was that in this respect the В 


that the proper place for questions on s 
separate standardized scholastic tests, not in a scale of tests for innate 


intelligence : in my next version they were in fact eliminated. Secondly, T 
wanted to urge that, even with this elimination, the Binet Scale could only 
be relied upon for children who had received the usual amount of training in 
school and home. Іп those days truancy was quite frequent in London schools ; 
and it was not impossible for a child who was only moderately dull to be 
diagnosed as certifiably deficient, because his mental age with the Binet scale 
fell below the borderline for mental deficiency. For such cases, I maintained, 
the teacher or school doctor should supplement the Binet scale by using Lests 
of a different type—the Porteus Mazes, the picture completion tests, the non- 
verbal analogies, and other tests which are commonly dubbed “ performance 


tests." 

In support of these proposals my reasoning ran as follows. Consider first 
a school class (say, а junior class in a “ central school ") where all the pupils 
have approximately the same chronological age and the same innate intelli- 
gence, but (since they are drawn from different elementary schools) differ 
appreciably in reading, spelling, composition, and arithmetic. Then, if the 
Binet scale consisted of а set of pure and perfect tests of intelligence, un- 
affected by school teaching, each of the pupils should receive the same mental 
age. But they do not. Their Binet scores differ considerably ; and, what is 
more, the differences show a fairly high correlation with the pupils’ marks for 
school attainments. The inference therefore is that the Binet scores depend, 
to a larger extent than the Binet-testers of that day believed, on the child’s 
school attainments, which in turn we may suppose depend on numerous 
factors, such as special aptitude, interest in school work, regularity of attend- 
ance, efficiency of previous teaching, and the like. Can we generalize from 
these observations ? Would the same result hold good, not only in a central 
school, but of any homogeneous group at every level, and, if so, how great, 
on the whole, is the influence of school knowledge as compared with that of 


innate intelligence ? 

My suggestion was that these further questions could be answered by 
eliminating differences in age and intelligence statistically, by partial corre- 
lation, instead of actually, by selecting homogeneous groups. On calculating 

he Binet scores and the estimates for 


the “ partial correlation " between t 
school work, with Age and Intelligence eliminated, I obtained a coefficient of 


-61. Since with over 300 cases such a figure is fully significant, it seemed 
definitely to demonstrate that the scores with the original Binet tests depend 


on other factors beside sheer intelligence and chronological age. In the 
Memorandum I tried to give this argument a concrete shape by 
two persons, of normal intelligence, one a child of 7, another a youth of 17 
(i-e., an adult in the sense that mental maturation is complete), both of whom 
had acquired no school knowledge whatever, and estimating what score they 
would have on the Binet tests. Giving them no marks for every problem 
requiring school knowledge, I calculated that the former would get a mental 
age of barely 6 and the latter one of barely 9 (p. 195). 


The influence of schooling and of accumulated worldly knowledge was 


not entirely denied by the supporters of the original Binet scale ; but they 


© regression equation to “indicate the 
” (Yule's wording, (ос. cit., p. 245). 
“Тһе average child in this school ” 
“had a chronological age of rather 
rther, since a typical school had been 

School attainments would 
also be measured by a “ mental ? age of 10:0. Now consider a dull and back- 


whose mental and scholastic 
ages are only 10-0. Our equation tells us that his Binet age would be 10-11. 


his Binet age as 10-44, Thirdly, consider a normal child whose chronological, 
mental, and scholastic аве are all 11-0. His Binet age will be 10-0 + 0-11 + 
0:33 + 0-54 = 10:98... Conversel 
ing a child of 10, who had lost a good deal of schooling owing to illness or 
truancy, found that the boy had a mental age of only 7; the doctor would 
have to remember that possibly quite one-half of this deviation of — 3 years 
might be the effect, not of innate mental deficiency, but of ignorance of 


reading, spelling, writing, and arithmetic ; only one-third might be due to` 


innate dullness,” 


the partial regression coefficient. Because the partial 
is zero we cannot’ conclude that the * Burt Score ” 
work ; in fact, what they call a * Burt Score ” is corre 


Part of the fallacy arises from the Substitution of 
casting” for © estimating." I venture to Suggest that, ; 
“ forecast " a child's school attainments, i.e., to predic: 
ments under appropriate teaching instead of estimati. 
ments as a result of past teaching, then the new type 
better than Binet. 
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My conclusions seem to have been fully confirmed by later researches. 

Mr. Hugh Gordon, one of His Majesty's inspectors of schools, examined 80 
canal-boat children with the Binet-Simon Scale. With these tests their 
average mental ratio proved to be 69, just below the borderline for the 
defective. From this we should “ forecast " that nearly 50 per cent. could 
not achieve school attainments above those of the feeble-minded. At my 
suggestion, one of my research students, Miss Frances Gaw, then tested the 
same group with a set of performance tests. The average mental ratio rose 
to 82. Barely one in ten appeared to be feeble-minded ;! and the rest appeared 
manifestly capable of much greater educational progress with more adequate 
educational provision (a forecast which was subsequently verified with those 
for whom such additional provision could be arranged). 
4. The Contribution of Innate Ability to the Revised Binet Scale. Let me 
repeat that these statements about the influence of schooling on Binet ages 
refer primarily to the original version in which tests of reading, writing, and 
arithmetic were included ; they do not hold (at least not so strongly) of the 
later revisions from which these scholastic tests have been excluded. But 
even after we have eliminated the influence of schooling, we still have to 
consider whether other sources of general information, particularly. the home 
environment, may not contribute an appreciable element, possibly quite as 
much as innate ability. 

This brings me to a final point, which, I fancy, has not been sufficiently 
considered in the discussions I have cited. Granted we are concerned with 
causal influences, what is the best function to choose for measuring their 
relative strength ? I took the partial regression coefficients as affording the 
best available indication (sufficient, it seems to me, for rough practical 
arguments) because in those days there appeared to be no better type of func- 
tion. In the light of our later work I should now prefer to make two modi- 

by using factor-analysis or an appropriately 


fications : (i) I should prefer, › 
selected sample, to re-define the causal influences so that they form indepen- 
dent (4.6., uncorrelated or orthogonal) factors ; (ii) I should prefer, for most 


purposes, to measure the relative strength of these factors by their contri- 
butions to the total variance. 
roportionate contributions of a number of causal factors 


To express the pr 
suitable for purposes of calculation and deduction, 


in simple additive form, ў 
it is much better to deal with factors that are virtually uncorrelated, wherever 


we can, because we then eliminate the awkward cross-products that represent 
their mutual interaction. Thus, for a rigorous argument, we should either 
take as our population of reference a group in which the measurable variations 
home environment, and teaching efficiency have little or no 
correlation, or else reduce the measured variables to terms of uncorrelated 
factors by some process of factor analysis. Further, if we are to generalize 
the additive process, it is better to add contributions that combine to form 

ntributions that combine to form raw 


the variance instead of adding co 
marks, because the former lend themselves much more readily to mathe- 


matical manipulation. Thus, in more recent analyses, what we have commonly 
analysed is not the crude deviation, but the “ variance " (mean square of the 
deviations). Starting with the partial regression equation in standardized 

ance as the sum of a series of squares and products 


form we can express the vari 
of regressions, which are conveniently called “ coefficients of determination,” 
“ indirect ’ determinations when the components 


and include “ joint" or 
or “independent ” (4.6., given) variables are correlated. This change to an 
“Mental and Scholastic Tests among Retarded Children,” Board of Education 
4; Gaw, F., Brit. J. Psych., XV., 1925, p. 390. = 


in heredity, 


Q) Gordon, H., 
Pamphlets, 1923, No. 4 


7 per cent., and (A2) home environment 15 рег cent. ; (B) “ Nature,” 74 per 


cent., consisting 
hereditary or con, 


Аз was point 


reduces variabilit 


of (B1) parental 
genital influences 


У to three-quarte 


for this by inverting Pearson's 


formula has been 
by the figures in 


inheritance 41 per cent., and (B2) other 
33 per cent. ; (C) other factors, 4 per cent. 


ed out in ту 1917 Report (p. 67) educational classification 


TS or even one-half. My proposal to correct 
generalization of the partial correlation 


criticized on similar grounds. But it is strongly confirmed 


Table XXXI. 


Ihave, however, discussed this problem more 


fully in my Report on Junior County Scholarship Examinations (App. I. 
Correlations from Select Groups, 1934), 


“ C) In the familiar formul: 
18 the total variance due to the tests 1, 2,.. 


р 2 
a for Multiple correlation, R? = Ват, + Bosfor + . . ., where R 
-» Boro: gives the total contribution (direct and indirect) 


Of test 1, and so on. In the equation Br, = Ва + В.В, +... . ‚ Ви, gives the direct БУ 
the indirect, 26.8," will be the coefficient, of joint determination an 


tribution and Baar, 
give the indirect contri 


be more complex : in such cases 


аге not kept in mind, 


119-24, and Snedecor, G., W., Statistica 
The reader will get а clear notion of the effect of Гасќог-сопу 


sions, if he constructs 
Methods, pp. 365, 460 ; 
to fit my own regressi, 


Regression Equation,” 


, 
and 2, 


ап analysis of variance should not wholly take the place of 
on coefficients, In particular it should be noted that, for those 
5 of variance, the resulting figures are apt to make the importance 


тэ ет smaller than it really is. Thus, if z = ‘Tla + -506 + -40c + -30d (the 


or by Thomson, Factorial Analysis of Human Ability, 


Оп equation has been 


; ^» сапа d being uncorrelated), the contributions to tho variance will be 50%, 25%, 16% 


Ives. In particular, a straightforward interpretation of Үшев formula. 
contained in х and V. Let the reader compare differe 


m antecedent information) that the whole of z is 
nt structural compositions for the three variables 
^; or again ZT=Gg+hy=h+i,zn=t 
and then contrast the resulting partial correlations 


е technique are apt to be misleading if its limitations 
E. L., J. Educ, Psych., XX., pp. 


P. 11. A possible pattern 


Suggested by Thomson, “ The Interpretation of Burt/s 
J. Educ, Psych., XVII. 


> 1926, pp. 300-308. One further warning should 
_Ъе added. Variance also measures heterogeneity. Hen 


variance, expressed аз 


+ 


а variance-ratio, depend not о 
` causes, but also on the relative heterogeneity of the 
the present, the correlations m; 
eg., ап unselected age-group о 


т. 
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Memorandum III. 
. TESTS OF EDUCATIONAL ATTAINMENTS. 


1. NEED AND USES ОЕ SCHOLASTIC TESTS. 


For the measurement of school progress there is no scheme of tests, 
widely used and popularly recognised, claiming the same position and 
enjoying the same prestige as the Binet-Simon scale for the measurement 
of native intelligence. In collaboration with Monsieur V. Vaney, Binet 
and Simon did, indeed, attempt what they styled a “ barometer of in- 
struction ”—a set of graded exercises in reading, spelling, and arithmetic.* 
But the tests were compiled upon а rougher plan ; and were of necessity 
suited only to those educated in French schools, speaking and writing the 
French language, and using the French systems of weights and measures. 4 
In other countries they have attracted little notice. * 

At first sight, it might seem that teachers need no assistance from psycho- 
logists in assessing educational attainments ; they can make their own class 
tests. Nor is the presumption altogether mistaken. Where qualitative 
estimates are concerned, the intuitive judgment of the experienced teacher 
is likely to be both surer and speedier than the laborious deductions of the 
statistical psychologist. But in quantitative exactitude it is no longer the 


same; here the records of the/practical teacher appear—not always, indeed, 
without advantage—to drop short of the high ideals of theory, This has 
been demonstrated by scientific studies upon the validity of school marks ; 
and more recently,? in America, there has arisen an eagerness, perhaps too 
to supplement traditional examinations by psychological 


great an eagerness, 
new statistical methods to the survey of educational 


tests, and to apply the 


systems. 
The aim of such tests and surveys should not be to criticise. They are 


weapons of enquiry, not of inquisition. Their office is to serve the teacher, 
not to rule him; to enable him, in fact, to do more easily what already he 
desires to do, but can now do only with difficulty, or not atall: thatis, to assess 
—independently of all personal or subjective standards, whether his own or 
those of an external scrutineer—the comparative level of his individual pupils 
or of his class taken as a whole. For the rest, it is to be remembered that if 
Be deviates from quantitative exactitude, such exactitude is not his immediate 


translated by Е. Kite 


(2) See, for example, Binet and Simon, The Development of Intelligence (1905), 
d id., Mentally Defective Children, translated by W. B. Drummond, р. 54. 
(3) It isnow nearly twenty years since Rice applied the first scientific test of educational attainments to. 
measure improvement in a definite school subject—spelling ; and just ten years since Thorndike published # 
the first graded scale to measure а definite school product—handwriting. For the literature of later investi- ” 
gators, see bibliographies contained in the volumes cited in Appendix IV. (p. 460). The chief disad- 
vantage of the American scales, apart from differences of idiom and values for money, weights, and 
measures, is that, as explained below, the averages and norms аге usually given only for school-classes 
or "' grades,” not for age-groups. 285 ї 


4 
р 70 et seq. ; an 


* 
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business. Тһе examinations of the teacher Should be adaptable to the 
shifting needs of the-moment ; hence, Һе follows the method of the extemporised 


work, either to adopt, or to evolve for themselves, some simple scheme of 
educational tests. To them, as well as to professional teachers, my own 


> 


the test-questions and test-material are virtually identical with those 


employed in my previous investigation upon the distribution ‘and relations 
of educational abilities. The age-averages or norms, therefore, may be 
accepted ag defining, in' concrete detail and with rough exactitude, the level 
of the several units—educational “ages,” “standards,” or “ grades "—in 


terins of which school attainments were then measured and reviewed. 


Purpose of Present Scale of Tests. 


А The object of the tests is to provide a set of scales measuring, as scien- 
tifically as possible, the attainments of individual children in all the funda- 
mental subjects of the elementary school curriculum, Especially have I had. 
in mind the Purpose for which hitherto Such tests have been mainly used in 
this country, namoly, to determine the scholastic abilities of borderline cases 
found in, or recommended for, the special (M.D.) schools. Tho series contains, 
first, tho complete test-sheets, questions, and other materials needed for 
administering the tests ; and, secondly, a set of tables for deciding whether 
the performance of any given individual child corresponds with the average for 
normal children of his years, whether it deviates from that average by more 
than the average or “standard ” deviation, whether it approaches the border- 
line dividing the normal from the mentally deficient, or, finally, whether it 


descends to, or even sinks below, the average for deficient children of equal ' 
age. 


The Age-Basis in Scholastic Tests, 


The conception underlying each of the scales is that of an “ educational 


The figures 


give, as it Were, а time-table of intellectual Progress. They seek to indicate 


in quantitative terms, first, at what differing rates children of diverso types, 
the slow-coach апа the non-stop express, the lumbering Eoods truck and the 
first-class train, pass the chief stations along the various routes of the educa- 
tional journey ; and, secondly, how far each one, 
fuel and pressure о. 
terminus, which forms the destination of all 

The unit of the mental year is, T admit, 
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we in this country were taking figures merely for the several “ standards." 1 
To gather data on this basis avoids, no doubt, the troublesome dislocation 
of classes that the sorting out of ages (when the same tests are not given 
throughout the school) must inevitably entail. But the composition of 
“ grades ” in America, like that of “standards " in England, varies so much 
from school to school that the results must always be of uncertain significance 
even in the country where they were got, and in all other countries of no use 
whatever. à 
A few American psychologists, however, following Professor Thorndike’s 
enterprising lead, have endeavoured to find a unit more scientific than 
either age or grade—a unit that shall be demonstrably of equal value 
throughout the scale. In any series of problems, the interval of difficulty 
which separates problem number one from problem number two should, 
it is said, be identical in magnitude with the interval of difficulty which 
separates problem number two from problem number three; and so 
throughout the series. The ideal is praiseworthy ; but the methods may be 
questioned. Thestatistical technique, evolved for selecting such test-problems, 
differs with different investigators and for different subjects; in every 
instance it is cumbrous and abstruse.* Certainly, for the uncompromising 
precision of a scientist’s research, & technical unit, intelligible only to the 
initiated—the “ probable error," the “percentage difference," or the 
* standard deviation "—must in the end be unavoidable. But, for ordinary 
use in ordinary hands, something simpler, something speedier, something 
self-evident is wanted. The unit. must embody an everyday conception, 
some formula in origin less pedantic, in application more practical. Accord- 
ingly, for the busy teacher and the visiting psychologist the “ mental year,” 
however crude, would seem, as а unit, to be sufficiently exact, as it is emi- 
nently serviceable. Laboratory tools are for the laboratory ; the journeyman 
carries a pocket footrule, not а micrometer screw. 


The Schools Tested. 


Tho figures in the tables are derived from the examination of somewhat 
slender numbers. A single investigator is necessarily confined, with so large 
a range of tests, to а narrow range of schools ; and, whenever he revises his 
test-questions—a process inevitable in the early phases of his work—he must | 
sacrifice all his preceding data and base his finished tables solely upon figures 
got by the new material. 

In the final experiments nineteen ordinary elementary schools or depart- 
ments have taken part, and eleven special (M.D.) schools, These contain in 
all rather over five thousand normal children, and rather under fifteen 
hundred mentally deficient children. In many instances, however, it became 
impossible to give the whole series of tests throughout the entire department. 
But, so far аз was possible, complete age-groups were selected. As а rule, 
the total number of representatives for any one year may be taken as about 
five hundred for the normals, and about one hundred and fifty for the de- 
fectives. At the youngest and oldest ages, both among normals and 
defectives, the numbers were very much smaller; in consequence, for the 


(2) The Code of Regulations for Elementary Schools, issued by the Board of Education some thirty 
Years ago, enumerated rcugh standards of attainments to be expected in the various classes, which thus 
Acquired a name which only recently they have begun to drop. The formulation of such minimum standards. 
in itself a useful piece of work, was. as there given. too vague and tentative to do more than confer some 
definiteness of aim. The system of examination and of payment by results, which were associated with this 
discarded acheme, still unfortunately cause many older teachers to look with suspicion upon all attempts to 
discover norms and to define objectives. The interest of the statistical psychologist, it 18 hardly necessary 
to affirm, lies in something altogether different from the purposes of the code. (°) But cf. p. 150, 439f. 
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extreme periods of School life, the figures offer but the rudest approxi- 
mation. 

In thus selecting a comparatively meagre sample of the total population, 
it has been necessary to make some allowance for limitations in scholarship, 
in social status, and in age, which inevitably characterise Pupils in particular 
schools and Particular schoo] classes. The ordinary elementary schoois 
chosen for the experiments represent, with certain exceptions, median schools 
for their borough.’ To this end all the schools in the borough were first ranked 
in a rough order of merit according to the general level of the pupils’ attain- 
i om the performances of the children 


У poor neighbourhood, 
and a school in a neighbourhood moderately well-to-do. The data obtained 
from these and other sources were ultimately weighted, upon the principle 
described in discussing the Binet-Simon tests, in proportion to their repre- 
sentative value, 

Within a circumscribed area special schools are few, They offer no such 
Opportunity for Systematic choice. Т have, however, endeavoured to include 
Special schools Tecruited from both the Poorer and the better social classes. 

In calculating averages and standard deviations for normal children at 


ages of 11— and upwards, therefore, the norms are somewhat higher than 
could be obtained in ordinary elementary schools alone, since these commonly 


construct а systematic set of 
orms for English school Children,3 T, follows that the 
results are only Provisional. Their value is limited ; their accuracy low. 
& child, hitherto deemed normal, deviates below the standard here tabu- 


child must therefore be backward. When the ther: 
degrees, and the pools are frozen, it is always Possible 


earlier and unrevised form in the median schools of the borough then reviewed, | 
for some of the final tests, median Schools from an adjacent borough, The 
in the same two boroughs ; and comprised those to which the Ordinary elementary schoola in question 
commonly transferred their defective cases. 

(2) Since this was Written, Dr. Ballard bas collected and Dublished a large number of teats, both of edu- 
cational abilities and general intelligence, many of them testa of his own Constructing, іп hig admirable 
volume on Mental Tests (Hodder and Stoughton, 1920). г 


$ 
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may be at fault—particularly if it be the first manufacture of an apprentice 
hand. Already, in diagnoses based upon the Binet-Simon tests, we have 
seen tho risks to which a too submissive loyalty is blind. And, in foreign 
schools, faith in a fallible test-scale, as in something beyond appeal, has 
greatly impaired the value which early efforts at educational measurement, 
cautiously accepted and critically appraised, might conceivably have pos- 
sessed. Не, therefore, who applies these methods to some class or school, 
and thinks he has discovered a mote, should first consider whether a beam 
may not lurk in the test. The eye of science, no less than the eye of the 
body, has its musce volitantes—quivering flecks that seem to lodge upon the 
faces of our friends, but prove when re-examined to be mere illusory pro- 
jections of some little opacity in our own apparatus of vision. 


(ii) Practical Uses and Limitations. 

Nevertheless, pending the construction of some more valid scale, even 
the present compilation may have в practical as well as a theoretical use. 
Tests are time-savers. They cannot pretend to greater accuracy than the 
considered sentence of the observant and experienced teacher, judging his 
own old pupils. But observation is slow, and experience an affair of years. 
The young teacher who has not yet based his expectations on prolonged 
experience, the new teacher who has not yet had opportunity for protracted 
observation, may by means of such devices be helped swiftly to some pro- 
visional conclusion. То the verdicts even of the shrewdest judge the method 
may have something to contribute: for without such a method we possess 
in educational measurement no personal equations—no formula measuring 
the estimate of one teacher against the estimate of a different. Tho lack is 
crucial. It is like the option of twenty francs or twenty marks when one 
is ignorant of the rate of exchange. 

Tests should provide a universal currency ; or аф least some Нгвб 
approach to it. When the headmaster of one school says his pupil is “ fair,” 
and the headmaster of a second says his candidate is “ excellent," the two 
reports, as they stand, are incommensurable. What is “ fair" in Lewisham 
or Hampstead excels even “excellence " in Bermondsey or Bethnal Green. 
We have first to equate the teachers’ standards before we can equate their 
reports. But if both use the same tests and quote the same terms—"' with 
such a scale the child is so many years above or below the normal average ”-- 
then а valid comparison has already been instituted. And, for most purposes, 
I believe, the tests will furnish а statement of general and specific school 
attainments probably more trustworthy and certainly more precise than could 
be got with the same expenditure of labour from unaided impressions and 
improvised examinations. To test the general level of an entire class, to 
reveal the teaching efficiency of a school as a whole, they are perhaps not 
wholly to be trusted. But for measuring the more extreme degrees of 
backwardness or advancement among individual children they may, I fancy, 
be of positive service. 

For norms obtained upon so limited a scale аз the present, а wide margin 
Should be allowed for error of measurement. Unless а child, ога group of 
children, differs from the stated averages by one year at the very least, little 
significance can be affixed to the divergence. If possible, when testing indi- 
viduals, в teacher should always examine the remainder of the age-group in 
the same school, or, at any rate, asufficient normal sample. This holds with 
especial force for those accepting а scale worked out in a particular London 
district, and applying it either to schools in the provinces or to localities in 
London itself poorer or less poor than the district here surveyed. So great, 
indeed, Eq local differences in school attainments, whether due as in some 


(iii) Teachers’ Own Scales, 

It follows that every teacher should 

and his own scale of norms. Не should, in any event, hesitate before adopt- 
ing, blindly and bodily, someone else’s ready-made scheme. An instrument 
of his own forging, if framed upon scientific Principles, will be far mora 
suited to his peculiar requirements. Teachers are too modest. From time 
‘to time some external examiner introduces a new test. The teacher infers 
that the device enjoys some occult efficacy to which nothing of his own could 
ever aspire. He borrows the test. He may adopt and adapt it for purposes 
of teaching. The next time it is used in an examination, either by himself 
or changed ; to the 


Prepare his озуп series of tests 


once they have been popularised, E 

‘rapidly useless for their Special ends. Abroad, the same fate has already 
i - If, therefore, any body of teachers 

9r educational investigators аге studying the value of a particular test-sneet, 


it is better, as a rule, that the questions contained in it should be left to the 


not be applied, forthwith and 
discriminately, by any whose curiosity happens to be stirred. Those prosecu 


ing the enquiry will welcome the co-operation of others who may be interested. 
But then, that the Procedure may be correct in detail and comparable tie 
the original investigators Should be approached before, not after, th 


. Tesults аге Secured, 3 


- If any wish to test the merits of the present series, I personally shall 
respond most gratefully either to criticisms, or to requests for ае 
explanations. Our next efforts, I would urge, should be addressed ты 
to two problems : first, to the perfection of the tests themselves, both y 
selecting additional questions and by improving the form of tho questions 


already Selected ; and, Secondly, pending the construction of a better and 
more diversified Series, i 


&verages and variability. 
fections, upon a more ambitious scale. 4 


(iv) Application of Scales to Syllabuses, 
Indirectly an 


d within limits, such a series as the present may prove 
helpful and Suggestive in the compilation and criticism of syllabuses of class 
instruction: Too often, in Place of a detailed formulation of aim, the class- 


“ Arithmetic, — lysis of bers with the four rules up to 99. Stress to 
: Analysis feu multiplication, rather than on division. Special 


written work ; exercises і 


The theoretical Principles that animate such Precepts are unexception- 
able ; they are rational, all too rational. But the precepts themselves dictate 


А ^ 
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almost exclusively points of practical method. They remind us of the 
^. reasoning of M. Tomés in L'Amour Médicin: “I think with Artemius. 
Whether he cures his patient or kills him is of no consequence, so long as 
his treatment follow the correct rule. А dead man is & man dead; and 
` we are sorry for him. But if rules are to be broken, who shall answer for the 
consequences ?” The old psychology ordained correct rules of method, 
rules deduced from the supposed nature of the human mind as such, and 
the supposed self-evidence of some universalideal. Ifthere chanced to besome 
particular mind so deeply defective as to be incapable of approaching that ideal, 
. so much the worse for that particular mind ; everyone was sorry for it; 
but it had to be sacrificed, not the rules, nor the ideal. The new psychology 
takes a humbler stand. It is concerned with individual minds, not with 
mind in general. It is content to defino the limited powers of this child and 
of that, no£ the ultimate potentialities of children as such. It seeks to for- 
mulate aims proportioned to those limited powers, not the ideal aims of an 
ideal school in an ideal society. And, taking care to state precisely the end 
to be achieved, it will, for the present, leave the means to take care of them- 
‘selves. Of method, а region of research as yet all but unvisited and 
totally unexplored, the psychologist of to-day knows less than the teacher. 
And of rules of method the psychologist is tempted to say with another | 
‘professor of medicine : “ Each case must be а rule to itself." Method should 
be individualised, not universalised ; adaptable as clay, not rigid like a 
clamp ; evolved progressively from week to week, modified for this pupil, and 
reversed for that, not written down, once for all cases and occasions, іп а 

book. M 
Of the class for which the syllabus quoted was drawn up all but two 
failed, and will for ever fail, to form an “ abstract idea of number." Two 
succeeded. Four at least found it easier to manipulate figures “ mechani- 
cally" than to understand the “exercises іп the concrete." Thus the, 
dietary which was one child's meat left another child starved, and, had іг 
been forced upon a third, would have poisoned its mind against the whole 
subject. Respecting manner of instruction and mode of approach, therefore, 
no rigid directions should be laid down. То generalise, to prescribe, and to 
dictate, to attempt to deduce at the beginning of the term, from a priori 
presumptions, an ideal procedure that is to be applied throughout the term, 
regardless o1 unforeseen developments in the future, regardless of individual 
. idiosyncrasies from moment to moment, to the children in a mass—such a 
plan, even with the most homogeneous class of defectives, would be fatal, 
were it not futile. The one merit of such prescriptions is that almost in- 

evitably they are too vague to be injurious, too general to be restrictive. 
. . Method, then, may wisely be left to the class teacher to determine, who 
in his turn will leave it to be determined by the children’s needs, to be un- 
folded from lesson to lesson by the progressive self-revelation of each indi- 
' vidunl mind. On the other hand, an exact enunciation of results to be looked 
for would be, not only possible, but helpful. То the class teacher it would 
be no small service, if the head master, after due consultation with his 
assistants and due examination of the class, formulated, in terms of tests 
and marks, the aim he considers should be kept in view: “іп addition sa 
many columns of such and such a character to be added in such and such 
а time with at most such and such a percentage of error" ; and so forth. 
His statement might announce the average he expected the class to achieve ; 
or it might specify the minimum beneath which even the meanest pupil 
should not fall; or it might indicate both. It would not exact the same 
attainments from every one, as though each inherited the same capacity, 
and as though all, therefore, could make similar progress at the samo flat rate. 

x 4 
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What has been said of arithmetic Observations might be applied to 
reading, and indeed to any subject measured by our tests. In reading, the 
class syllabus not infrequently imposes а preference for some special method 
—the “ Phonic,” the ‘ Nellie Dale," the “ Look-and-say," or what not; 
while the results to be attained by the method are passed over, unnoticed 
or ill defined. Here, once more, the norms may bring precision. p 

With the mentally deficient the most successful plan is usually the policy 
of a limited objective ; and the tests may well aid in stating that objective, 
and in defining its limits. Indeed, throughout in the foregoing suggestions 
I have had chiefly in view the special (M.D.) class. But their application 
may doubtless be extended. In constructing the schemes of work for the 
backward they have certainly proved serviceable ; whether they are applic- 
able to syllabuses for normal classes, it is perhaps beyond my province to 
decide. But, even in the ordinary school, a trial would be worth the making. 
It is an axiom that the plan of instruction should be adapted to the age and 
ability of the children to be taught. Lessons and level should correspond. 
Take an ordinary London child of a given age—say nine and a half. What 
degree of accomplishments in reading, spelling, and arithmetic may we, 
with the greatest probability, presuppose ? What further amount may we seek 
fairly to have added by the end of the ensuing year? Hints for the answer 
to such questions may be extracted in much detail from a perusal of the 
various scales. We may safely assume from them that already at the age 

specified he can spell such words as “towel” or “touch”; we mey — 
that in а few months he will spell such words as “surface,” “saucer, cer 
““визсеей ””; if we set him words like “ conceited ” or “occasion,” he wi 
probably, even after twelve months' drudgery, still blunder. Similarly, 
from the arithmetic scales we may discover what problems in money he ЕЕ 
attack, and what type of bill or invoice he may be taught ; problems in the 
measurement of time, of equal complexity, will, for at least a year or two- 
remain beyond his grasp. Б 

With a child of average ability to aim at attainments well above the 
average will be usually unavailing and sometimes dangerous ; whet ре to 
be considered average attainments the tests and tables show. Similarly, 
with children of ability above or below the average, the aim should be 
correspondingly high or low ; and once more the tests will intimate in detai 
what а child who is backward by two years can barely do, and what a child 
who is two years ahead may be taught with profit. А 

Arguments, however, founded upon this limited basis should be received 
with Proper reserve. The problems have been selected upon statistical 
Erounds, not from а priori deductions. The words proposed for the measure- 
ment of reading, spelling, and dictation were picked, not because thcy Bre 
the words that should specially be taught, but because they form appropriate 
or suggestive tests. Theexamples set in the arithmetic papers are published, 
not as model questions, but solely because they happened to have been 
answered by 50 per cent. of the children at the age specified. Whether these 
or other exercises are the best to teach at this age, whether these or other 
formule should be used in framing examination papers, are distinct issues. 
to be decided only after a distinct research. 


(v) The Danger of the Average considered as a Norm. 

Equally, too, the standards of attainment 
tical sense. They represent actual averages an 
If asked to point to an average child, the cl; 
one who suffers from no disabilities. Не thin! 


are norms only in the statis- 
d actual medians, not ideals. 
ass teacher commonly selects 
ks of the normal child as one 


* қ 
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who, without being obviously supernormal, is entirely free from abnormali- 
ties. But, in an environment so distant from perfection as that of a typical 
London borough, the average child has many disabilities, and the majority 
might be by a precisian dubbed abnormal, at least in the sense that they fall 
Short of perfect normality. Hence, most teachers and educationists will, І 
suspect, view with а shock of surprise the low level of the norms now given. 
They should remember always that the norm, as here defined, is approxi- 
mately a median, that is, а mediocre measurement or performance which 
cuts the entire group into two halves numerically equal, those above average 
and those below. Hence, it approaches an unsatisfactory or inferior perform- 
ance as nearly as it approaches a satisfying or superior performance, neither 
-more nor less, being itself but neutral and indifferent. Like the bare water- 
shed that divides the sterile slopes of the foggy north from the fertile terraces 
of the sunny south, it inclines of itself to a preponderance neither of brightness 
nor of dullness, but has an equal share of each. If a child or a school reaches 
merely the average here given, that in itself is little cause for gratification. In 
в good school or a good neighbourhood, it would be a reason for dismay. А 
norm such as this is not an ideal or standard to be aimed at ; it is the scantest 
minimum, short of which the verdict “ below par,” ' definitely inferior,” 
must be pronounced. ы 

In thus printing only median samples and average figures, there is, I am 
sensible, а lurking danger. А minimum wage, officially recognised, tends 
in its practical operation to become, or at least to limit, the maximum wage. 
So, too, in educational statistics : when nothing but averages are published, 
& risk arises lest all better performances tend to be depressed towards con- 
formity with those averages. The figures printed here, however, are put 
forward simply as a record of facts, not аз the formulation of an aim—a 
guide, perhaps, but not a goal. To be completely useful, indeed, such я scale 
should comprise for every age, not only average achievements, but best and 
worst achievements, together with typical achievements at even intervals 
between these two limits. . But the publication of further samples the narrow 
compass of this memorandum inexorably forbids. Standard deviations I 
have invariably given throughout; and their unexpected size shows how 
artificial a thing is the list of averages against which they are set. If the 
reader desires some indication of a genuinely good performance, he may add 
the standard deviation to the average; and take their sum as marking a 
figure which only the best 16 per cent. of a typical age-group reach or surpass : 
&dd twice the standard deviation to the average, and only 2-3 per cent, in à 
random sample will be found to pass the total.? и 


(vi) Specific Disabilities. 

The examiner should always discriminate between children who are 
backward in most subjects and children who are backward in one subject, 
or one limited group of subjects, alone. A child, for example, who suffers 
merely from а specialised disability in reading and spelling, such аз so- 
called “ word-blindness," is to be carefully distinguished from one who is 
in every respect mentally detective. 


(!) For those unfamiliar with statistical nomenclature, the standard deviation may be defined as the 
&verage of the divergences of individual children (duly weighted by squaring) from the arithmetical average 
for their age-group. It indicates the limit between which approximately the middle two-thirds of that group 
will fall. For example, in the graded reading test sixty-four words are, on an average, read by boys of ten. 
‘The standard deviation is fourteen. Hence, about two-thirds of the boys of that age read more than fifty 
Words and less than seventy-eight words. Unless, therefore, a boy of ten can read such words as “ theory," 
“reputation,” * philosopher," he cannot be considered a remarkably good reader, 
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Аз l have shown in memoranda previously published,! educational 
attainments depend largely upon capacities of two kinds : first, а common 
or general capacity, entering into every subject in different degrees, but best 
exhibited in those that need thought-processes of a higher order, such as the 
comprehension of reading-matter among young children, and, among older 
children, problem arithmetic and literary (or rather logical) composition ; 
secondly, specific capacities—such as arithmetical ability, linguistic ability, 
manual ability, and musical ability—entering only into a small group of 
subjects. A child who is deficient in the former will be backward in all 
subjects—most backward in those subjects most dependent upon this central 
capacity (such as the subjects first named), least backward in those subjects 
least dependent upon it (such as manual and musical subjeets). A «child 
who is deficient in one of the specific capacities alone will be backward in 

group of implicated subjects, and in none but these. 
И the teacher compares the individual results, obtained from & group 
of boys of the same age and about the middle of their school career, with Wem 
б tests, he will have little difficulty in verifying for himsol 
the joint operation of capacities of these two orders. To establish. e: 
to disengage their several influences, ее 
caleulation of correlations (such as are шаны 
in the memorandum cited) must be employed. Тһе application of Su 
methods through all classes and in all departments yields a further UND 
conclusion : namely, that the relative influence of the more general ecd 
is greater, first, in earlier years as contrasted with later; and, uim 
(though perhaps Jess certainly) among girls as contrasted with boys. E 
same group of children clear statistical podes 
general and specitie factors, it seems ho 
confine the experiment to boys about the level of standard V. m 
younger children, and particularly, it would appear, with younger gir i 
one can often demonstrate little but the existence of the goneral ap 
with older school Children, and particularly with college students, little bu 
Secifis talents or specialised interests. ғ 
From this it should follow that in younger years—below the age Е 
1 difficult to diagnose а special or localise 
fficult to discover special or localised talents. 
Specialisation is, during early childhood, the exception rather than the rule. 
Young turtle, said Epicurus, is every kind of meat in one—fish, fowl, por 
venison; but old turtle is just plain turtle. Similarly, the young chil 
contains in fresh and dormant essence the Eerm of every faeulty. Age alone 
betrays our idiosyncrasies. 

Like special abilities, then, Special disabili Е 
selves until a later age. Nevertheless, the teacher should always take into 
consideration their Possible existence. Many young children committed to 


Special schools for the mentally deficient Prove afterwards to have been 
cases of specialised defect, especially defect in li 


reading and Spelling. 'To assist tho di 
comparison of test-results in the Several 


disability, as it is undoubtedly di 


ties often fail to declare them- 


ustrative of special dis- 


of the curriculum. 
C) See Distribution and Relations of Educational Abilities, 


$ Р. 46 et seq., and earlier papers. 
(5) See Distribution ата Relations of Educational Abilities, Fig, 9, рр. 64-5. 
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(уй) The Analysis of the Psychological Causes of Backwardness.* 


To diagnose the mere fact of backwardness in some particular subject’ 
even to measure its amount, is still not sufficient. The teacher should also 
analyse within that subject those special aspects or elements of it in which 
the child is peculiarly weak. As a means to this, he may adopt one or other 
of the devices suggested already for analysing backwardness in non-scholastic 
abilities.* То compare performances in the specific processes entering, for 
example, into arithmetic, the results for each sum can be tabulated accord- 
ing to the scheme employed for comparing specific aptitudes revealed by 
the Binet-Simon tests. 

The most useful plan is that of cross-classifying the marks, by children 
and by tests, in а row-and-column table. The test-questions may be entered 
by number along the upper margin, and the names of the children, preferably 
in order of their general abilities, down the left-hand edge. A mark for each 
performance is then placed under the number of the test against the name 
of the child. The totals of the rows indicate relative performances of the 
children ; the totals of the columns, the relative difficulty of the tests for 
this particular group. If from extensive experiments it is known that for 
most children all the tests are equally hard, or that for most children the order 
in which the several tests are entered is the order of increasing difficulty, then 
the special weaknesses of this particular class, and of particular individuals 
in this class, are patent at a glance. It may become manifest, for example, 
that subtraction is much weaker than multiplication, or that easy sums 
dealing with time are worked ‘less accurately than harder sums in long- 
measure; that “phonic” words are badly read, or that ‘“Jook-and-say” 
words are badly spelt. 

Such a device may be applied to tests of almost every subject. There 
are other devices which are specially applicable to certain subjects alone. 
These I shall discuss under the appropriate headings. 

But the examiner should go further still and test the underlying psycho- 
logical capacities. His end is only reached when he has probed beneath the 
scholastic abilities and scholastic defects, and has, wherever possible, observed 
and measured the deeper and simpler functions, the elementary intellectual 
processes, that together make up the activities of school. He should remember 
always that linguistic ability and arithmetical ability, even the ability to 
read and to add, are themselves highly complex functions ; and that in mental 
life there are always more ways than one of learning to do one thing. 

It is here that mass teaching, with its employment of a uniform 
method and its insistence on uniform results, fails most conspicuously. 
Too many children, who, under the methods of class instruction generally 
in vogue in the ordinary elementary school, make little or no progress, are 
set down as mentally defective ; and are assumed, therefore, to be inherently 
incapable of learning the primary subjects of the elementary curriculum. 
Nor is this misconception confined to the ordinary school. In the special 
schools also, just as there are many struggling with reading and number 
who should be turned aside on to concrete and practical work, so there are 
not a few who, while rightly held to the formal subjects, are yet limited to 
the rudiments, capable of climbing yet kept at the foot, simply through 
failing to make hoadway by the time-honoured track. 

I am not, of course, contending that this is a universal characteristic, 
or even a common mark, of the current education in special or elementary 
schools; nor have I so much in mind the inexperienced teacher as the 


() For an analysis of the non-psychological causes of backwardness, I may refer to my previous 
memoranda, (Distribution of Abilities, pp. 37 et seq. (2) See above, pp. 4 and 11. 
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ineffective system—that System of collective instruction which has long been 
traditional, but which is now being valiantly thrown over by the enterprise 
and efforts of masters and mistresses themselves. Many, indeed, will still 
argue that, since individual teaching and small classes cannot at present 
be provided for all, they should, therefore, when available, be devoted 
specially to those children among whom thoy are likely to be most remunera- 
tive—namely, to the Supernormal. But the argument is fallacious. It may 
well be maintained that what the supernormal need is not individual teaching, 
but rather an ampler opportunity for individual work. 

Yet, even for the backward, individual teaching may Ъе no less wasteful 
—it will, indeed, be more wasteful—than class teaching, unless it follow 


teaching, in short, Presupposes individual observation. Tho teacher must rid 
himself of the assumption that fo 
and test each method afresh upon each backward individual. The sound 
method for a child is that method by which he learns most successfully ; and 
what is sound for one child, or even for most children, may be unsound for 


How, then, are we to discover the method best adapted for each indi- 
vidual ? In the first place, as I shall later explain in greater detail in dealing 
with the several subjects, special tests may reveal what in a given child are the 
mental capacities we may most successfully rely upon, and'what we cannot 
entirely trust. Let me here emphasise that it is not sufficient to discover 
disabilities. We are too prone to look for backwardness and to emphasise 
deficiency. In the most backward and in the most defective we should still 
search also for unusual abilities and special gifts, gifts and abilities that 
may compensate for defects, that may offer help to appropriate training, 
and hold out hope for a Successful development. As it is, such gifts in the 


less favoured child are left too often to waste, since, being neither sought 


for nor Suspected, his special talents pass unnoticed. 


“ The jewel that we find we stoop and take it 
Because we find №; but what we do not see 
We tread upon, and never think of it.” 


For the rest, the teacher may well adopt the plan pursued, often half un- 
consciously, by his most successful colleagues, the plan which may be termed 
experimental, teaching. Essentially it consists of individual instruction 


(viii) The Need of Permanent Records for Each Child. 
Last of all, let me urge, not only the need 


the same teacher or by successive teachers, but also the preservation of the 
records, and their transfere 


nce from one teacher to another as the child is 
moved from class to class. 
first teacher, through individual attention, through 


ХУ observations ; and, as the child 
Standard, from department to 
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department, from school to school, and, finally, from school to his ultimate 
vocation, his dossier or *personal file' should go with him, and form the 
basis of the advice and guidance offered to him when selecting his аррго- 
priate employment.! 


3. INSTRUCTIONS FOR THE SEVERAL TESTS. 


The tests which it has been possible to print below are a selection only. 
They are not intended, as they stand, to form a complete or closed system 
for scholastic examinations. Rather they have been chosen as samples or 
illustrations of the most important types of test and test-procedure. I have, 
for example, given but one standardised passage for continuous reading, 
believing that other passages, suited to younger or duller children, can 
readily be standardised in the same way by the teacher for himself. Nor, 
as а rule, will the practical examiner attempt to apply every type of test 
to each given case. For quick, preliminary estimates the graded reading 
test (Test 1) and the mental arithmetic test (Test 8, abbreviated) will be 
sufficient in oral interviews; and the spelling test (Test 6) and the written 
arithmetic tests (Tests 9 and 10) will be sufficient in written examinations. 
But additional tests may be needed in making a more intensive study of 
the difficult or doubtful cases revealed by this cruder survey. 

Detailed instructions follow for the successive tests. For convenience 
in practical use, however, the test-materials and tables of norms are bound 
together in an appendix at the close. 


(i) READING. 


Reading may be tested for at least four different qualities : for mechani- 
cal accuracy, for fluency or speed, for expression, and for comprehension. 

As customarily regarded by the teacher, reading means reading aloud ; 
and it is upon the third of the above qualities—expressiveness—that attention 
is principally focussed. Reading in the classroom has been usually, and often 
still remains, an “ elocutionary display." Fluency and mechanical accuracy, 
it is true, are both of them pre-conditions of expressiveness ; and expressive- 
ness itself very largely is а sign and pledge of comprehension. He who reads 
the wrong words, or reads the right words only after hesitation and without 
understanding, cannot soar to an eloquent delivery; but apt modulation 
and appropriate emphasis argue an intelligent grasp. Nevertheless, even so 
considered, expressiveness affords a measure, but indirect and dim, of the 
most important aspects of reading through the least important; and, as 
usually assessed in school, its worth is further prejudiced by the inveterate 
practice of testing in rotation different children upon successive passages, 
and во intercepting them, according as the child’s turn falls first or last, in 
different stages of preparation and rehearsal. 

The essential purpose of reading is to decipher the knowledge, thoughts, 
and feelings of another mind. It is primarily a matter of interpretation. 
Comprehension is thus, with older children, by far the most noteworthy 
element to test, as it is by far the most ignored. But the younger child is 
in reading preoccupied chiefly with the mechanical components, with the 
correct and rapid association of the ' sound "? of the word with its visible 
symbol in print. Under present teaching methods, perhaps under all teach- 


(2) Here I dismiss the wide subject of vocational psychology very summarily, since I have recently set 
out the above proposals more fully in my chapter on “ Vocational Diagnosis in Industry and at School,” in 
В. Muscio's Industrial Administration ; вее esp. рр. 108 et seq. 

(2) Strictly speaking, for the child it is usually the movements of utterance, actual or imagined, that 
аге recalled. Intelligibly enough, teachers speak of this as the ‘‘sound” of the word. But much faulty 
method enshes from confounding a kinesthetic or motor image with an auditory. 
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ing methods, the further association of visible sign with meaning —an i Y a 
association Springirz from the joint association of both with “soun г. 
becomes automatic only at a stage comparatively advanced. Among dep n 
children of elementary Schools, therefore, and among all backward an 
borderline cases, it is the mechanical aspect of the reading P ce 
& certain sound on Seeing a certain sign in print—that in general calls for 
testing. | 
Tests in reading may bo usefully classified in various ways erre 
to procedure. They may, in the first place, be either group tests or in А 
vidual tests. If the children are to read silently, they may is uia d 
be tested Simultaneously and in class. If they are to read aloud, gem 
must be tested singly, Privately, and in Succession. In tests of reading = 2 
predilection of American investigators is for the silent or group pronedure y 
and, certainly for learning, silent reading is a peculiarly useful, as it is a pec d 
liarly neglected, means of daily exercise. The disregard of silent ргабнев is 
exposed in almost every type of reading test. In oral tests the child т: 
У purely oral practice is habitually watchful, not for meaning, but for w ec тн 
of whose pronunciation he is uncertain. In silent tests, the incipient mo 


when he is asked to recite the substance, betray an attention ser iar E 
upon articulating sounds апа upon that alone. For periodic examina аар 
ав distinct from daily practice, silent reading is of relatively tri z 
worth. Much of the information conveyed by the modulation and ae 
of the child’s voice—by the tone, the timbre, the rise and fall, the inte. а 
emphasis, and sympathetic note, all that expresses, not reading eani d 
quality of temperament—is of neces 


There is a further classification. The matter read may be either ЕА 
tinuous or discontinuous. In the second case, the test sheet contains & e 
of disconnected words : it provides what may be termed a vocabulary бе S 
› the test-sheet usually consists of a connected poan 
of prose. Lastly, in degree of difficulty, either kind of test may be unifor: 


or graded, according as the words throughout are equally easy, or become 
progressively harder, 


(a) Graded Vocabulary Test (Accuracy). 
[Test 1.] 


In principle, mechanical 
lary test upon the following 
correctly ; by implieation he is p 


proportion or Percentage of the tota] n 
language, a Convenient measure for his 
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leaving the ordinary elementary school. Тһе words are arranged in average 
order of increasing diffieulty. Тһе child, therefore, is to read each word in 
succession until he can read no more. Тһе number of words correctly read 
measures his reading ability, and may be taken as expressing the ratio of 
words he ean now read to those he should be able to read at the end of his 
schoollife. With the brighter, older child this ratio may well exceed 100 per 
cent. Теп additional words are, therefore, appended for а, hypothetical age- 
level beyond fourteen, making 110 words in all. 

2 The words are printed іп a type which conforms, or nearly conforms, to 
the requirements of the British Association Committee on School Reading- 
Books.! То each age, from four to fourteen, ten words are assigned. These 
were eventually selected as words which are read by approximately one-half 
—between 40 and 60 per cent.—of the age-group specified.? By virtue of 
this arrangement a child so tested can at once be awarded a mental age for 
reading. Of the children aged between ten and eleven, for example, about 
one-half can read the ten words from ''economy " to “‘atmosphere.” At 
ten and a half, therefore, the average child reads half of these ten, and by 
implication the sixty easier words preceding them, sixty-five words in all. 
Consequently, a score of sixty words indicates a mental age for reading at 
ten: seventy, one of eleven ; and so on, according to the formula :— 


Words) Years. 

10 “4 
From the age thus caleulated the child's backwardness іп reading can be 
immediately deduced in mental years. 

The words set out in the list below have been empirically selected, by 
several stages of reduction, from an assortment of over two thousand words, 
tried and retried with over two thousand children. These words, in turn, 
were selected principally from the children’s own vocabulary as reconstructed 
from their original compositions. Regular or “ phonic ” words, and irregular 
or “look-and-say " words, were alike inserted. And, to test the powers of 
the child in attacking words entirely strange, there were added at almost 
every level в few words altogether outside the dialect of the ordinary 
reading-book. Still further to reduce the undue benefits of chance familiarity, 
inflected word-forms—principally derivatives in ''-ed" and ''-ing" and 
“у "—;were freely interspersed. 

The reading ages of four and five pretend to little more than a conven- 
tional significance, since at this period à child may not have received even his 
first lesson in reading. With pupils of such an age or stage, therefore, it will 
be wiser simply to declare, as is so often done with children of а low grade 
or from a special school, that they can read so many two- or three-letter 
words; and for this purpose the test to be described later will yield state- 
ments more detailed and more precise. 

Even where ability is unknown and undetermined, it is still, of course, 
superfluous to ply the child with each of the one hundred and ten words. It 
will be sufficient to give him the first word in each line or age-group until 
he fails or falters ; and then to test him with ali the words in the preceding 
group and with those that follow until he fails outright with about ten con- 


Reading Аде = (4 + 


() British Association Annual Report, Dundee, 1912, рр. 295-318, “ Report on the Influence of Schoo 
Books upon Eyesight." 

(?) This method of numbering the age-assignments follows that suggested for the reasoning tests on 
page 238, not that of Binet. The mental ages as calculated above, however, are entirely comparable. A 
child who reads sixty-eight words obtains a mental age of 10'8, whether we term the words from the sixty-first 
to the seventieth ХІ.-уеаг words (according to Binet's nomenclature, because when the child reads them all 
he scores an age of eleven) or 10-year words (as here, because they are crucial for children aged ten last 


уо. 
ч 
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secutive words. Certain individuals fail erraticall 
With them wide-range testing is essential, 
has failed with а consecutive ten. 


each age are given, separately for children of 
ту elementary schools, and for both sexes. 


У (as here) in accuracy of reading, but 
in comprehension, and in 
resent investigation, sinco the results have been 
rls segregated from the age of seven in two distinct 
трепсе during the senior ages i$ even wider than 
evious enquiries at Liverpool, where tho results | 
xed departments. Тһе difference is greatest. among 


procured from boys and gi 
departments, the Bex-dive 
that remarked in my pr 


3, Newspapers, adult conversation, and the other means of intellectual 
culture available in their homes; while domestic duties and unhealthy 
conditions seem alike to tell most heavily upon the frailer sex, in the latter. 

i thus quite as marked as sex differences. Between 
Schools in better neighbourhoods and Schools in poorer neighbourhoods the 


especially among the girls, to as тис} 


d. For strict exactitude separate age- 
two sexes, and perhaps should be re- 


rage for normals and for defectives there is а well- 
marked interval, Reading, indeed, is the sub 


. Nevertheless, 
as I have already hinted, the diagnostic value of reading tests, at any rate 
in their more mechanical form, is partly illusory, and largely overrated. 


(b) Letters and Figures, = 


Ee or reading seems by far the 
simplest and most handy of tho Yet for measuring the 


for example, the reading 


ective differentiation. For 


(*) Journ. Ezp. Ped., 1911, 


Experimental ‘Tests oF Intel m 
*' Mental Differences between the Sexes," p, 370 intelligence, 
¥ 
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used for this purpose. With older and brighter children it is at times desirable 
to try their power with figures and fractions of & more difficult order. Speci- 
mens of these are accordingly included. 

In reading letters and figures а child's performance varies so much 
&ccording to the time at which he entered, and the period for which he has 
attended, the infants' department or the special school, that it is useless to 
attempt a table of norms. Very roughly, it appears that 90 per cent. of the 
letters and simpler figures are correctly read by the average normal at the age 
of 6-0, and by the average defective at 9-0. Тһе former should learn them 
after six to nine months' teaching in the ordinary elementary school; the 
latter after twelve to eighteen months in the special school. 


(c) Two- and Three-Letter Monosyllables. 


Speed (with Normals) and Accuracy (with Defectives). 
[Test 3.] 


While accuracy is best tested with graded material, speed is best tested 
with material that is throughout, as nearly may be, uniform in difficulty, and 
lies, from beginning to end, well within the capacity of the child whose speed 
is to be measured. For reading, such material is provided by Test 3. The 
same test-sheet may also be used to measure mechanical accuracy in those 
low grade cases who have mastered the letters of the alphabet but are still 
wrestling with the simplest words. This, indeed, was my original design in 
framing the present test. 

In the progress books kept by teachers, and upon the record cards filled in 
by medical officers, the reading attainments of younger defectives are not 
infrequently conveyed by the remark that the child knows “ most two-letter 
words " or “ а few three-letter words." This is a very convenient index in such 
cases, Ambiguity, however, may arise when those who refer to such records 
are left in ignorance as to what particular words were used in the test, and 
what particular number is implied by “few” or “ most.” If the words 
used by the examiner are always the same, if the number correctly read is 
stated explicitly in figures, and if the words known by the child are assumed 
to be the easiest in the list, then the statement becomes exact. 

By systematically combining, in groups of two and three, all the letters 
of the alphabet, and rejecting all unpronounceable collocations and all 
“ nonsense syllables," we readily obtain a complete and exhaustive inventory 
of the two- and three-letter words in the English language. From a test 
designed for defectives we plainly must expurgate all obsolete words (as “уе,” ` 
"thy," “wot,” “eke’’), all unfamiliar proper names (ав “Cid,” “ Usk”), 


and all interjections (as “oh,” “һо,” “ah,” “Һа,” “lo,” “ tut’). 


Words that differ very much for different individuals in their comparative 
familiarity, notably the less common personal names (“ Тіп,” “Ра” 
“ Eva"), should, even with normal children, likewise be discarded. The 
remaining words may be arranged (apart from a few undesirable juxtapositions) 
in the order of difficulty as determined by experiments upon defective and 
younger normal children. ^ 
А list of words, thus selected and thus arranged, is given on pages 372 and 
373. In an English dictionary there are about five hundred words of this length, 
thirty-three being two-letter words, the remainder three-letter words. I have 
retained one hundred and eighty of the latter and twenty of the former, two 
hundred in all. To ascertain the number of such words that the child can 
read, it is usually sufficient for him to work through the test from the begin- 
ning until he breaks down upon practically every word in a line. Since, 
^ T 
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however, such words differ but little in difficulty, the child should be asked 
if he can find any other words that he knows, and his eye should be guided 
along the next three or four lines. 

In testing accuracy of reading with material such as this, tho measure- 
ment of ability will be the total number of words upon the sheet which the 

+ child can read. The figures on the right-hand margin of the test-sheot will 
be found to facilitate counting; they indicate the total number of words 
in the foregoing portion. If thought desirable (and perhaps it always is. 
desirable with children whose reading vocabulary is extremely small) the 
number of two-letter words correctly read can be stated separately. Тһе 
two measures, for two-letter words and for two- and three-letter words, when 
thus obtained, if multiplied by three or divided by five respectively, will 
roughly express the percentage which the child can read out of the entire 
number of such words. Thus, at the age of seven and a half а borderline 
child can read the first thirty words on the sheet, twenty-two of which are 
two-letter words. He can, therefore, read about 66 per cent. (3 x 22) of all 
two-letter words in the language, and under 2 per cent. ({30 — 22} -- 5) of all 
words of three letters or less (Table XL.). 

In this way we can measure the beginner’s reading ability by its extent 
or range. Its speed ог fluency can be measured with the same test-material 
by observing the time required to read a given amount, or the amount read 
in a given time. Following Dr. Ballard's procedure, before the child bogins 


the test I expressly instruct him to read as rapidly as possible ; and then 
record the number of words correctly read in sixty seconds.! Thus obtained, 
the results should be closely c 


omparable with those gathered upon an ex- 
tensive scale by Dr, Ballard and his co-workers.? . 

In practice, both Speed and range can be measured. during a single 
experiment. After the examiner has noted the number of words correctly 
read within the first minuto the child is simply required to continue, 88 
described above, until he utterly fails. 

Detailed results obtained with this material 
of reading, in Table ХТ, 
regards speed, it is con 


will be found, for accuracy 
-› апа, for speed of reading, in Table XLI. Ав 
venient to observe that the average child of ten 


“observing a mi nute-hand. 
hand, is useless for this test. Indeed, bol 
if obtainable, should be employed, 

A period so short as a minu 
required to fixate each Successiv, 
for a longer period, this test ig 


te leaves room for a relatively wide margin of error, 
е word are so contrary to normal action that, when maxi 
apt to induce excessive ocular fatigue, 


But the eye-movements 
imum speed is sustained 
Hence, a brief test remains preferable, 


ant articies. My test-sheet, originally 
namely, the rangs of defectives in reading, 
М € ppears to.differ from Dr. Ballard's in the following respects: Four-letter- 
monosyllables (as * rock ") and dissyllables, whether of three or four letters (as “алу,” ө upon "), 
аге alike excluded; the words are graded, not by length—ail two-letter words Preceding all three letter 
words, and all three-letter Preceding all four-letter words—but in order of average difficulty for de- 
fectives regardless of length (thus in my series "езі" and *' dog "' precede “уап” оп the ground of greater 
. ease; in Dr. Ballard's they follow it): an endeavour has been made to exhaust 
words before having recourse to harder, such as ** act" or " fur.” 
for every year including those from nine to thirteen ; 
test, particularly with the material thus still further simplified, is ill adapted, 
embraces far less variety ; itis, therefore. less suited for older normals. 
low-grade special school children, it seems more appropriate. Owing, it may be, to the elimination O post- 
ponement of more difficult words, my examinees show a slightly higher average speed. Here, however, It 
should be observed that Dr. Ballard's results were gathered from over twenty thousand children, and have, 
therefore, a title to far greater veracity. 


The reader will find the test-sheet and norms for Dr. Ballard’s test, 


f 
together with a suggestive 
of the significance of speed-tests in reading with discrete material, in Child Study, 1909, Vol. ІХ. 


- On the other hand, for young or 


* 


discussion. 
+ No. 1, р. 1. 
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reads at the rate of about a hundred monosyllables per minute. For 
accuracy I give no age-norms derived from normals, since by ordinary children 
simple two- and three-letter words are practically all learnt within a few 
weeks. Indeed, for normals the gradation in difficulty is almost too gentle 
to be perceived. For them the test-material is virtually of the uniform or 
ungraded typo; and, therefore, well fitted for testing speed. ji 

In speed the odd divergence between the two sexes, first noticed by 
Romanes with continuous prose, is evident at almost every age. That sex 
whose tongue is reputed the more fluent in daily speech yields also the more 
facile readers. The defectives, it would seem, are backward in speed even 
того than in accuracy. 4 


(d) Graded Directions Test (Comprehension). 
[Test 4.] j 


This monosyllabic medley provides a simple test for speed and accuracy ; 
it offers, nothing for comprehension. To be equally simple, a comprehension 
test is best framed upon, the principle of a “directions " test. Here the 
criterion of intelligent reading is not power to reproduce from memory the 
substance of some fictitious story or some abstract argument, but ability to 
carry out from a printed order some concrete practical instruction. 

'A series of such directions are given on pages 374 to 377. Each order 
should be typewritten or printed upon а separate card. A card is handed to 
tho child with an explanation such as the following : “ Read what is on this 
card; and then do what it says. You need not read it aloud to me; but 
you must do what it tells you." If, as often happens from the novelty of 
tho demand or from the shyness of the child, no response is made, the examiner 
may add some further word of encouragement : “The card contains a little 
message like a postcard or letter ; it asks you to do something for me." With 
tho first test card it may even be necessary to suggest that the direction be read 
aloud, and to enquire in detail: “ Where is the pen ?” “ What are you to 
do with №?” Only then will a subdued examinee summon heart to touch 
an article on the examiner’s desk in the examiner’s presence and offer it to 
the examiner in person. In fact, throughout the series, in dealing with very 
young or very backward children, it may often prove expedient not to 
insist too stringently that the reading be silent, but freely to embolden the 
child to make some movement of response without expressly intimating 
what the response should be. г 

In theso early stages of learning to read, doing is the best test of under- 
standing. At a later stage, saying may supersede doing ; for а verbal reply 
to а problem consumes less time than the actual execution of an order, 
especially when, as on this higher footing, the injunction must of necessity 


be somewhat complicated. The test may then approximate to the ''instrue-. 


tions" test and to the “reasoning” or “ syllogistic problem ” tests given 
above for measuring intelligence. А ч 

An interesting modification of this test may be constructed by using 
pictures for the response. This form is convenient for problems intermediate 
in difficulty between those requiring a practical response and those requiring 
& verbal response. Showing the child an illustration of the well-known 
fable, the examiner says: ''Read this littlo story to yourself." (The 


story runs: ''Once a hunter caught a lion in à net; but а mouse nibbled . 


the ropes, and set the lion íree.") “ Now show me in the picture who was. 
caught in a net ? . . . Who caught him ? . . . Who set him free 2” For 
а class test, the teacher who is а skilful draughtsman may draw and 


(!) See pp. 243 and 251 et seg. 
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hectograph the picture, with the questions or instructions, suitably modified, 
written beneath. The instructions may now run: “ Find in the picture who 
set the lion free, and draw a ring around him " ; or, with other pictures, 
mutilated as in Binet’s “ missing features ” test, the child may be instructed 
still in silence by the printed matter, to “ put a long tail оп the mouse . . .” ; 
“... an eye in the Поп” head . , ," ; “a feather in the man's сар... e 


У, this pictorial form of the instruc- 
to the class teacher in examining 
external examiner, however, it is, 


ifficulty of reproducing the requisite 
this form ; but leave it rather to the 


At the most advanced Stages of all, whatever type of response be required, 
& test of this general character, particularly if composed of a discontinuous 
series of tasks, is converted almost inevitably from a specific test of reading 
capacity into a general test of intelligence. In the relevant literature, in- 
struction tests and problem tests alike appear, 
tests of reading, now in psychological manuals as tests of intelligence. In 
their more developed forms both tests were designed specifically for the 
latter purpose ; for the latter purpose they are 


more complex character, be, on the whole, reserved. m 
For an individual examination in intelligent reading, then, a “ direc- 
tions test" seems suited only to those who have just mastered the elemen- 


has perhaps the widest range of all—and, above ali, for older borderline 


6 — and 7 —, and one only for each of the remaining ages. Owing to the time 
needed to apply such tests, the latter have been but roughly standardised 
upon small groups : they will be required only for rare and special Bae 
ап unexpected facility in 
“ directions ” for higher levels 


single connected passage of 
prose, such as is Supplied by the test which follows. 


“questions needful to 
arger than would be 
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necessary to determine the mental level of the ordinary children. But for 
the same reason the test, when applied to such borderline cases, has & 


high discriminating power. 


(e) Continuous Prose Test (Speed, Accuracy, Comprehension). 
[Test 5.] 


Tho foregoing tests have been concerned with reading either at its 
simpler levels, or in its most mechanical aspect—the ability to pronounce 
isolated words quickly and correctly on seeing their printed symbols. At 
higher stages, however, the other aspects of the reading process are at least 
equal in importance. Preferably for judging fluency, inevitably for judging 
expressiveness and comprehension,! the material to be read by older and 
abler children must be continuous; it should form a single consecutive 
passage of intelligible prose.. For these three aspects, therefore, the extract 
printed on page 379 has been used in the higher classes of the ordinary school 
It may also be used to test the fourth aspect, mechanical accuracy, in reading 
connected matter as opposed to isolated words. 

The paragraph is taken, with trifling simplifications,* from Ruskin’s 
King of the Golden River, a tale which sometimes figures in reading-books 
for intermediate standards. The chosen portion advances progressively in 
difficulty both as regards words and as regards thought ; and is thus adapted 
to testing, both in accuracy and in understanding, a fairly broad range of 
ability. Further, the quoted question, the descriptive close, and the 
variety of emotions delineated, give added play for expressive utterance. 

he results obtained with this test are presented in Tables XLIIT. to: 

XLV. The figures show the averages and standard deviations found, in each 

age and sex among the children of ordinary elementary schools, for fluency, 

‚ ог accuracy, and for comprehension. With a continuous passage these four 
aspects of the reading process may be assessed by the following means. 

Fluency is measured most simply, as before, in terms of speed ; and, 
indeed, for intermediate as for lower levels of ability, speed of reading forms a 
simple and convenient index of attainment. But among older children, the’ 
fast reader is often a careless gabbler ; the more intelligent and more expressive 
take their time. The rate should be timed unobtrusively, otherwise the child 
may infer that he is expected to read at maximum velocity. Whenever 
owing to the difficulty of some word, the child hesitates, a pause of five 
seconds is allowed ; the child is then assisted, and the need for prompting 
‘reckoned an error. In the table the figures given for speed are the number 
of seconds required to read the whole excerpt of 193 words or 259 syllables. 
Allowing for the unusual difficulty of the last few lines, the figures given, 
when divided by two, may be taken as approximately indicating the time 
required to read a hundred words. 

Accuracy and inaccuracy are indicated by the total number of mistakes. 
made in reading the passage. Slips rectified by the child spontaneously do 

. €) A discontinuous vocabulary test (see pp. 241 and 242) may be used for testing comprehension of 

isolated words. But such a test is a test of knowledge rather than of reading. When we say that a child 
can read such words as “ mel "ort ^ 
ead mk з) а сш арале or '* philanthropic,” we do not usually imply that he is therefore 

(*) Chiefly the substitution of English names, Tom and William, for German, Hans and Schwartz. 

(3) It is impossible in any but prose specially manufactui i 
обои T hava srtinelaliy constructed a аза кес pou in бн teom ыы 
simplest monosyllables to sentences beyond the scope of all but the brightest readers of thirteen, The piece 
was prepared for а co-operative research upon errors in reading; and has been Published with this object , 
by the Child Study Society (see Child Study, 1915, Vol. VIIL., No. 5, p. 93). For General use as a rapid test, 


however, it is far too lengthy; nor does it afford much scope for comprehension, 
. Norms ft С i 
this test will, I hope, shortly be published in that Society's journal. ог accuracy in 
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not count as faults. То avoid prolonging the time of reading, the teacher 
Should never interpose to correct an error, except when the reader is embar- 
rassed or delayed by his own vague consciousness of an unlocated blunder. 
Unless the examiner has tho passage by heart, it is advisable to follow tho 
child, word by word, upon a second sheet; otherwise, errors that do not 
clash with tho gist of the passage—for example, the substitution of “ green 
for “ grey ” in line 16, the omission of “ again ” in lino 9 or in line 11 and 
of “for ” in line 14--тпау pass unnoted. ы 
Expressiveness could be permanently standardised by selecting median 
readers, and causing them to read the passage aloud before a dictaphone. 
This I have attempted for every age. I have not, however, ventured to 
re-mark complete 4ge-groups by means of the age-scale so obtained; and 


consequently for expressiveness no averages or standard deviations are hero 
tabulated. 


Comprehension of 


& continuous prose passage may be measured by 
various methods. Sim: 


plest and commonest is that of reproduction. Tho 
child is required to relate viva voce, or to set down in writing from ipti. 
the substance of the Passage just read. His account may then be assesse 
either by reckoning the number of unit ideas correctly reproduced—tho 
procedure adopted by Binet and Simon (tests 36 and 44 of their scale) ; eed 
more simply, by crossing out erroneous words and phrases, and counting еі 
total number of written words remaining. However the exercise Бө marke H 
the procedure in itself is not Very exact; and, in any case, affords а test 3 
memory rather than of comprehension. One child may precipitate, аз Т 
were, whole clauses, word for word, without ever having absorbed в раге 
of their meaning. Another may omit an entire block of sentences, not Баран 
he has read them without grasping them, but because, through the relativ 
unimportance of the contents, through the distraction of writing and wm < 
or, it may be, through some inexplicable freak of recollection, he fails for t 
moment to recall a paragraph that he fully comprehends. t 
A child's power to extract the meaning from what ho reads does pen 
depend exclusively upon an intellectual act, upon а cold capacity for upade 
standing the words and statements presented to him in print. Emotiona, 
imaginative, and even moral propensities equally act their part. I have 
mistakes made by a child in reading 
ntellectual origin; and that they are 
ers, who, according to the prevalent 
tradition, treat education as a purely intellectual process; that they are» 
ch and memory, the slips of the 
» Which in adults have been shown by 


in infant schools and kindergartens. 
Upon this game an instructive experiment can be modelled. One child alone 
reads the story in the printed original. That Child's version is handed to the 
second child to read and reproduce. T} 
to the third; and so on, in series, until the last child writes out a story 
which has passed progressively through th i 
the class. If the class is animated by a fai 
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composition, little by little the divergence between the printed original and the 
successivo reproductions widens ; until at length the final version, thus dis- 
torted and transformed by a cumulative sum of tiny modifications, may 
eventually emerge unrecognisable. If, on the contrary, the class be inspired 
with а fairly homogeneous ideal of scientific fidelity, the lack of change will 
be no less striking.! Р 

Very easily in such class experiments, less clearly in the independent 
reproductions of the isolated child, two antithetical types or tendencies may 
be discerned. One type may be loosely termed ''positivist," the other 
“‘imaginative.”? The tendency of the first is to condense, to simplify, to 
generalise—to give a brief, bald précis of definitely recollected facts, un- 
altered and unadorned. The tendency of the second is to embellish and 
elaborate, to rationalise and vivify, to construct a concrete and interesting 
narrative, with every detail picturesque and every incident explained. 

I give below two extreme instances of these respective tendencies. Tho 
first version contains but fifty-seven words. -Its errors are errors rather of 
fact than of falsification. The second contains 285 words—actually longer 
than the original; it is, indeed, amid numerous experiments of this kind 
almost the sole example in which I have not found the final reproduction to 
be much abridged.* The theme of the story and most of the incidents 
have been radically altered. A study of the changes will immediately 
reveal the part played by emotional factors—by the children’s own half- 
conscious wishes, interests, and ideals, or by their half-conscious adoption 
of what they take to be the wishes, interests, and ideals of their teacher 
and examiner. 


“ау This device, which may be termed that of “зе” or “cumulative reproducticn," has been 
employed by E. J. Swift in a single experiment with a class of American adults for a different purpose, 
namely, to demonstrate the worthlessness of second-hand testimony (see Psychology and the Day's Work, 
рр. 309-312). It is interesting to find that even with adults "at the eleventh version the story may be 
said to have lost all resemblance to that with which they first began," and that the original version of 131 
words was reduced to an epitome of twenty-one, Моге recently, with a group of Cambridge adults, 
Mr. Bartlett has employed the same technique to investigate the effects of introducing a legend derived from 
one sphere of culture, that of primitive savages, into another sphere of culture, that of civilised intellectual 
adults, (Folk-Lore, ххлі., 1920, рр. 30 ей seq., “Experiments in the Reproduction of Folk Stories," ) = 
Once more, it is Instructive to note that the changes introduced into the modifed versions clearly 
illustrate the mechanisms which, as psycho-analysts maintain, largely underlie the distortions of rumour. 

(2) This distinction is, to my view, of special interest to the teacher; and under different names is con- 
stantly recurring in psychology. In psycho-analysis the reader will at once recall Bleuler and Jung's distinc- 
tions between “ directive ” (or “ realistic '') and '* autistic ” (or *“ phantastic ”) types of thinking, and between 
“ extro-verted ” and “intro-verted ” types of mind (based perhaps on Freud's two principles or motives of 
*' reality " and “ pleasure "") ; in French psychology, Binet’s "t obiective " and '' subjective ” types, and his 
*' simplistes ” and “ inlerprelateurs ” ; in American psychology, James’ “associative "' and “ reasoned " types 
of thinking ; in German psychology, Müller's '* perseverating ” and “ non-perseverating ” types, Meumann’s 
“ fluctuating " and *' flxating " types, Pfeiffer’s “associative ” and “ apperceptive ” types; among scientific 
writers, Ostwald's ''claesical'' and ''romantic" types; among literary writers, Schiller’s “naive” and 
"sentimental" types. I need hardly add that most reproductions belong to a mixed or intermediate type. 
one tendency perhaps predominating, but never excluding the other. 

(?) The passage аз set for this experiment was slightly longer than the extract printed below: it con- 
tained 212 words, The sentence which, in Ruskin's original narrative, follows the phrase “ spear-like pine *' 
(“ Far above shot up red splintered masses of piled-up rock, jagged and shivered Into hundreds of queer 
forms ") was at first retained, only to be discarded in the later testa. I should add that, in the class that 
produced the second and most singular version, both teacher and pupils (particularly those who handled the 
story last of all) were unusual in both temperament and ability. I must also record my indebtedness, not only 
to the various teachers who used my reading-test for the above enquiry. but also to Mr. J. C. Flügel and Mr. 
Е. Е. Bartlett, who have been good enough to read the children’s reproductions, and, either in correspondence 
or conversation, to make valuable criticisms and suggestions in connection with this experiment. 

(4) The psycho-analyst will at once be reminded of Freud's analysis of the psychology of fantasies and 

_ dreams, and of Jung’s analysis sf the psychology of rumour. In the latter, he may remember, cumulative 
reproductions, given by a class of girls for a dream related by one of their number, are shown to continue 
and to complete the processes at work in creating the original dream. He will, too, perceive a close analogy 
between the mental tendencies at work in the elaboration of dreams and those at work in the above re- 
elaboration of Ruskin's story. The final version may be compared to the “‘ manifest content " of a dream ; 
the original narrative to the “ dream material.” In the progressive conversion of the latter into the former 
the following dream-like operations perhaps deserve attention, 
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CUMULATIVE REPRODUCTION. 
(Т.) 19 Boys, aged 12 and 13, Standard VIL. 
Final Version. 


"There were two brothers, and one of them wasin prison. 
The other, whose name was Tom, passed by the prison 
and jeered at his brother and showed him a bottle of holy 
water. This made his brother furious, but Tom took no 


notice and went on his way. He was trying to find the 
Golden River. 


CUMULATIVE REPRODUCTION. 
(П.) 16 Girls, aged 12 and 13, Standard VII. 
Final Version. 

There were two young brothers who were rather poor, 
named Tom and Dick. Dick was a happy lad, but Tom 
was very ill-tempered. Апа one day he stole something 
and was sentenced to a term of imprisonment. One day 


It is, first of all, to be remarked that all of the changes appear to have been made unintentionally and 
most of them to have been made unconsciously : the child sincerely believes himself to be reproducing the 
real purport, if not the identical words, of the version he has received. Of the numerous modifying processes» 
the most conspicuous is that which, in dream-analysis, would be termed “secondary elaboration.” This іп 
turn involves, as its most constant instrument, ® process of “rationalisation.” Attempts are repeatedly 
made to supply reasons for facts which in the version received are merely stated without explanation: 5 
theft із invented to explain William's imprisonment ; a draught of wine is Invented to explain the strange 
appearances of the rocks and crags, the original reason—the light of the rising sun—having been suppressed. 
The unfamiliar and the unpleasant is often omitted or repressed. Much of the alteration, however, is gener- 
ally attributable to the fact that the lees clever children, who handled the story ір the middle of the series, 
dropped out many of the connecting phrases 2 and related what they recalled in the order in which they 
Tecalled it, regardless of the true logical or chronological order. At this stage, the versions had much of the 
bizarre inconsequence that marks the majority of dreams. Later hands, at once more critical and more 
inventive, re-systematised the story. Several incongruities, however, still remain : for example, the brothers 
are said in the first sentence to be poor, but in the last Paragraph to live in в mansion. 

Isolated words, if vivid, may be correctly remembered, Like most emotional ideas, particularly the 
exciting and the pleasant, they have what І have elsewhere termed “suggestive dominance” (“Тһе Develop- 
ment of Reasoning, " loc. cit, sup., р. 126). Whether in themselves trifling or essential, thoy persist in the 


memory ; and are then apt to be fitted, by a process which the psycho analyst would term *' displacement," 
Into an incorrect context, or supplied with a fabricated context to give them a satisfactory meaning. ''Cliffs 
suggest a seashore ; “ой” 


makes its appearance because one of the children used the word “anoint.” By the 
Dunning process во commo; 


n in subconscious fantasy-making, the reference іп the original to Tom's "spirits ”” ` 


appears to have partly suggested that he drank the wine; the "spear" to which the pines are compared 
becomes an instrument which almost literally cleaves the 


rock. Except that the quoted portion of the dialogue 
is put into oratio obliqua, the general tendency is for the incidents to become even more concrete and more 
dramatic than they are in the original, Unfamiliar phrases and incidents ate throughout assimilated to those 
more familiar to the child: according to Ruskin, Tom shook the bottle of water before William's eyes to 
taunt him ; by the children this is rapidly converted into shaking his fist, at him, or the water (later, oll) over 
him, or dashing the bottle to the ground. Similarly, Holy Water, unfamiliar to most Protestant children, 
becomes transubstantiated into Holy Wine. Although the matter is read silently and rewritten silently oD 
paper, auditory confusions are common : e.g., “ holy water” becomes “* golden water,” and the “ massy moun- 
tains " become “ mansions,” ‘The amalgamation of the phrases “ Golden River " апа” Holy Water ” into а 
single phrase, * Golden Water "—later improved into '* golden ой “Ін an evident instance of “ contamina- 
tion.” Proper names are readily confused, forgotten, ог misinterpreted : William first becomes “Иек”; and 
® later hand inverts the two characters; the “King of the Country" becomes,“ King Charles "—an 
intrusion from an historical novel read on the same day. Asin dreams, incidents, persons, and objects are apt 
to be repeated or multiplied : there are in the final version three visits to the prison instead of one ; the bottle 
of water appears first аз “ Holy Wine " and then as “golden ой”; the '' King of the Golden River" (from 
whose stream, according to one child, the Holy me has been taken) suggesta the “ King of the Country ” 
^ 1a evidently a composite personality : 
revealed that, with tho King of the Golden River, had become fused vani i, а little questioning at once 


Succeeds, The 

story thus represent the fulfilment of primitive wishes Nor would it be Amal wae ee la en 

the water, Dick and Tom, and the several incidenta In the sto: » could be taken ag symbolic of certain funda- 

mental moral ideas common to the children's minds. C) For the correct original see below, p. 379. 
„р. 
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Dick visited his brother in prison, and his brother said, 
“ Hullo, my brother, have you brought a pardon from 
King Charles ?” Dick said he had not, and then Tom 
lost his temper and shook his fist. When Dick saw how 
rebellious his brother was, he went to a holy man and told 
his tale to the man. He received a flask of holy wine with 
instructions to give his brother to drink. After expressing 
his thanks to the holy man, he again visited his brother 
and bade him drink the holy wine; but Tom in another 
fit of passion dashed the flask against the wall. So Dick 
turned sadly away, and, as he felt tired, he sat down on the 
seashore and drank what was left of the foaming wine. 
Then suddenly the cliffs seemed to go into all sorts of queer 
shapes and went red and misty and split in two as though 
pierced by a spear, and out of the smoke he saw the form of 
the holy man ascending. Then the holy man gave Dick 
а cruse of golden oil, and Dick felt happy again. 

So he went back to the prison and sprinkled the 
golden oil on to the bars, and they flowed into a hundred 
pieces, and so Tom was able to escape, and as Tom and 
Dick were going home to their mansion, Dick said to Tom, 
“If you would only keep your temper, we should all be 
very comfortable." 


As а rapid test of sheer intellectual comprehension, then, the method 
of reproduction has serious failings. Dissected phrase by phrase, such à 
version may disclose suggestive information on the qualitative characteristics 
of the writer's temperament ; but, however carefully marked, it does not 
lend itself with much readiness or precision to the quantitative assessment 
of the writer's power of understanding. 

- The difficulties involved in the method of simple reproduction may be 
met and partly overcome by the use of two accessory devices. The child 
may be supplied with an abstract framework of the narrative, either in the 
form of a series of questions, or else in the form of а series of incomplete 
statements. Не has then to furnish the pivotal words—the cardinal ideas 
on which the meaning of the remainder hinges, the unessential words and 
the general fabric of the context being delivered to him ready-made. 

In the first form, the:method of interrogation supplants or supplements 
the method of reproduction. For the present test à list of twenty questions 
has been drawn up dealing with the matter of the piece selected ; it will 
be found on pages 380 and 381. For each correct answer the child receives 
one mark. He may first be desired, if it be so preferred, to give his own 
account unprompted ; in this account the statements which answer questions 
in the list may then be awarded one mark each; and the questions not so 
answered may be subsequently put to him. This double procedure— 
spontaneous reproduction (Bericht, récit) followed by ап interrogatory 
(Verhór, questionnaire) —has been adopted in tests of “capacity to report” 
by Binet, Stern, and others; and by them has been recommended for 
„more general employment. 

In the other procedure for checking comprehension a series of incom- 
pleto printed statements is substituted for explicit oral questions. Its 
central principle it borrows from the celebrated test of intelligence bequeathed 
by the late Professor Ebbinghaus, and described above as а “ completion 
test."1 This test, even in its earliest shape, where the intact passage Wa> 


(C) See pp. 245-7. 
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never seen but only reconstructed by the candidate, was still а test largely 
of comprehension in reading ; it has, in fact, been so utilised for the measure- 
ment of linguistic ability by American investigators. Others have found in 
it virtues, not possessed by the commoner catechistic method, for estimating 
knowledge acquired, and for testing information gathered upon specific topics 
from previous reading or instruction. Indeed, the artifice is clearly one 
which might be exploited by teachers more freely in their own examination 
papers. Quite recently, Courtis in America, and Ballard in England, have 
ingeniously adapted the same contrivance specifically for testing compre- 
hension in reading.? 

In my own test, on account of difficulties in marking such completion- 
exercises, I have adhered to the former plan, to the oral questionnaire. Those 
that favour the missing-word device may readily construct their own test- 
Sheets by deleting the obvious key-words from the narrative as printed in 
full below ; for accurate results, after the children have perused and laid 
aside the intact passage, the mutilated text, printed or mimeographed, is to 
be completed from memory by writing the correct words in the spaces left ; 
for the roughest purposes, such stories may be simply given as an exercise in 
dictation, certain words being omitted in the recital by the teacher and left 
for the children to insert as they proceed. 

In testing the child’s power of comprehending what he reads, whatever 
form of reproduction be subsequently used, it will be desirable always to 
warn the child before reading the original that he will afterwards be examined 
on the subject matter. Handing him the printed extract, the examiner will 


say: “Read this to шо aloud; and afterwards I shall ask you some ques- 


tions about it," or, “ Afterwards I shall ask you to write out the story for 
me in your own words.” 


But, whatever preliminary instructions be given, 
and whatever method be employed, irrelevant factors will now and then 
intervene with the most unexpected results. Often the slow, inaccurate reader, 
who has wrestled. strenuously with the mechanical difficulties of the passage, 
will remember far more than the fluent, easy, or expressive reader. Аф 
times, despite the most explicit warning, even the best readers may become 
so immersed in the customary task of attending to articulation and expres- 
sion, and to these alone, that they fail utterly to reproduce a single item 
from the story. The same result may ensue from the “ emotional confusion,” 
which. with many nervous or excitable children, is in an oral interrogatory 
yet more evident than in & written reproduction. Іп such cases, I supply 
for them the answers to the first two or three questions. Often this will 
suddenly recall at least some of the more memorable incidents—usually the 
fact that one of the men was in prison; and theso in turn will gradually 
bring back to mind the main events in the story. 

The questions on pages 380 and 381 are printed in logical, or at least 
chronological order, regardless of the importance ot the items with which they 
deal. Younger һа duller children, however, if catechised first and at some 
length upon details Possessing small interest for them, are apt to become dis- 
heartened and bewildered ; and to forget what little they might otherwise 
have remembered. With such children, therefore, it is advisable to postpone 
the harder questions to the end 3 the figures in the second column of the 
interrogatory indicate the inverso order of difficulty. Where, however, strict 
comparability is essential, for example, in testing children from a single 
class, the same order should be rigidly preserved for all. 


-e 


(*) Courtis has employed a modified form of the completion-test, already familiar in this country for 
testing intelligence. Instead of empty spaces, alternative words are printed in special type, and the child 
has to delete all except, the correct word in each group. This simplifies the marking ; but has special dis- 
advantages of its own, 
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In difficulty, the passage here set for reading is suited primarily to 
children of intermediate age ог of intermediate ability. То test with pre- 
cision the reading capacity either of the younger or duller children, or of 
the oldest and brightest, stories, or other reading matter, adapted more 
specifically to their plane of thought would be desirable. For defectives, in 
particular, Ruskin's story is far too hard. In the special school a few 
children of exceptional reading ability may, it is true, succeed in read- 
ing the passage, not without expressiveness. But, as a rule, even the 
brightest defective needs well over three minutes to work through it; re- 
quires prompting or correction for well over fifteen words ; and answers | 


barely three questions intelligently.' 


Backwardness of Defectives in Reading. 


In every test of reading, апа, above all, in tests of compreherision, the 
defective ranks decidedly bolow his general plano of intelligence, even when 
intelligence is judged by & semi-linguistic scale, like the Binct-Simon tests. 
His mental age for reading is but little over 80 or 85 per cent. of his mental 
ago for intelligence. In after life such a child will seek his information from 
sources other than books. I have made enquirics on this point among the 
defective and borderline adults whom I have tested ; and, of those showing 
a mental age of only eight, barely 12 per cent. have continued their reading 
after they have left their school. Below this general level, a servant, a farm 
hand, or a dock labourer scarcely ever opens the pages of a book or glances 
at the columns of a newspaper ; if he receives a letter, he asks a friend to 
read it. Accordingly, to teach reading in в special school to children whose 
mental ratio is less than 50 per cent. is simply to squander time and energy. 

Even with those whose mental ratio falls between 50 anu 60 per cent., 
reading should be limited to grasping the sense of common words and the 
meaning of brief passages. To work through paragraphs of printed matter 
is an exercise that should be forced on none but the brightest or the 
inguistically gifted. A child who, after a fair opportunity, fails to reach in 
reading half the attainments that belong to the normal child of the same 
calendar age may well be trained through other avenues. 


Analysis of Backwardness in Reading. 


If a child is backward in reading, tho teacher, having examined him 
with reading tests in order to measure the degree of his backwardness, should 
then, in order to ascertain the cause of his backwardness, examine him with 
tests of purely psychological functions. Much will already have been con- 
jectured. Hints as to the inner nature of this cause will probably have been 
gleaned by the way from the child’s relative proficiency in the different 
kinds of reading tests—in tests of accuracy, of speed, and of comprehension ; 
from the class of error to which the child is most prone—errors with regular 

рһопіс” words, or errors with irregular ‘‘look-and-say” words ; from 
thé child's performances in tests of other linguistic subjects; and, above 
all, from u vigilant attention to his natural procedure when actually reading. 
Such deductions should now, if possible, be confirmed by tests of specific 
capacities—of sight and hearing, of perception and discrimination, of imagery 
and retentiveness, whether visual or auditory, of memory, whether immediate 
or delayed, mechanical or logical, and, finally, of rational analysis and 
rational synthesis. One of the most fruitful experiments lies in an actual 


(2) А simpler story may also be used. But my aim is to illustrate the more important uses of the more 
valuable types of test, not to provide tests for all possible eventualities, 


” 
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endeavour to teach the child to read by varied methods—the instruction 
being in the first instance undertaken, not {ог the direct improvement 
which it may induce in his reading capacity, but for the oblique illumination 
which it may cast upon the particular means that seem best adapted—and 
least adapted—to his particular form of disability. , 

Reading is & complex process. It presupposes for its efficient accom- 
plishment the integrity of а large number of more elementary functions; 
and is, in turn, itself а relatively elementary constituent in & process, ог 
group of processes, yet more comprehensive—processes which may generic- 
ally be termed linguistic; for effective teaching, still more for effective 
diagnosis, reading is not to be divorced from other linguistic activities—from 
writing, spelling, and composition. It is, therefore, to be measured neither 
as an unanalysed unit, nor as an isolated whole. 

If the child proves to be backward in such a subject as reading or spelling, 
the teacher should first hold in mind two truths: the one, that any single 
mental function (as visual memory or memory for sounds) that enters as & 
subordinate component into the total process of reading may by its own 
ineffectiveness render ineffective the larger process in its entirety; the 
second, that one or another of many different mental functions may assume 
the office of the ineffective function, if only the means of teaching and the 
mode of learning be appropriately changed. The duty of the teacher, there- 
fore, is to find first what element is out of gear, and then to seek another 
element to fill its place. 

He will enquire, to begin with, whether the cause of the backwardness is 
extrinsic—due to ill-health, irregular attendance, or an illiterate home ; 
or, on the other hand, intrinsic—due to causes residing in the child himself. 
If it is intrinsic, he will proceed to ask: is the disability predominantly 
mora] or temperamental—due to lack of industry or lack of interest, to 
want of motive or to want of care—or is it predominantly intellectual ? 
And if intellectual, is it but one of many symptoms of an all-pervasive back- 
wardness, crippling general intelligence in each of its many forms; or is 
it a specific disability affecting the linguistic subjects alone, or, it may be even, 
simply reading alone—suggesting, in fact, what is, in extremer cases, some- 
times designated “ word-blindness " ?* In such a case, is the backwardness 
due perhaps to defective sensation—to partial deafness, or to imperfect 
vision uncorrected by appropriate spectacles ? Is it due to defective per- 
ception—to an imperfect analysis of forms seen or of sounds heard, of words 
uttered by his own lips or of movements traced by his own hand 7 Is it due 
to a difficulty in retaining these sense-perceptions, or rather the memories 


d dE Л пин, the term “ word-blindness " denotes a condition, most commonly occurring as the sequel 
ЖЕ ане stroke, where a hemorrhage destroys a portion of the visual area of the brain, and so leaves 
RE 24 estitute of memories for word-forms as seen. The patient sees black marks upon white paper 
Ris tack и them as standing for sounds or ideas; views them as an unlearned Englishman might 
Mene а deed It has been supposed that an analogous condition might exist from birth ; that, owing 
ЧЕ А, кане lopment of the same portion of the brain, the child might be unable to store up, in the 
сЕ Е аз зееп. For the existence, however, of such ** congenital word-blindness '' the 
Ace. s qus When, therefore, a child is de3nitely backward in some linguistic subject— 
e cbe e у at least 30 per cent. of his aze, and in that subject twice as backward ns in 
3. jc dili мешеті or in general intelligence (for so would run my deànition of *' spezific disability ”) 
ser to speak only of " special disability in reading "' (or spelling, or whatever the subject шау 


be) ; and, instead of assuminz some TOSS t, such as post-mortem inspec! 
n Bross cerebral defect, в 2 tem i tion could alone reveal, 
to proceed further, and enquire by actual ег 


‘periment to what particular defects in various alternative mental’ 

а адо to be ascribed. Of the possible defects enumerated in the text, the commonest 

a an а Xo aate between similar visible forme, especially symbols differing chiefly in the 

PER P ЕЕ E OR of their component parts ; (2) failure to remember a series об 
oun * associate 

В inem visible symbol and audible sound in the absence of any com- 
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of the forms, sounds, and movement-feelings fully sensed and distinctly 
perceived ? 

And, if the difficulty be a difficulty of memory, it must further be recol- 
lected that memory, too, is of many forms. Some children may be unable 
to evoke memory-images of а particular kind ; many visualisers cannot call 
ар sourds; many audiles cannot visualise; many carry memories best in 

llection of movements traced by the hand, or of postures 


в. motor form—a reco 

assumed by tongue and lips. Others, again, are defective іп recognition- 
memory; they can evoke images, that is, they can imagine; but they 
cannot identify. Some have poor short-distance memories; some poor 


long-distance memories. Some have poor rote memories; and learn bare 
facts only after an exceptional amount of drill. Some have poor rational 
memories; апа learn empirical data better than logical principles. Each 
of these different modes of memory should be separately tested. Very 
frequently the weakness lies in long-distance mechanical memory: the 
central difficulty is to preserve {ог long periods the arbitrary associations 
between the several abstract symbols—between the word as secn, as 
uttered, as heard, and as written—or between any of these abstract symbols 
and the concrete meaning symbolised (whether that meaning be appre- 
hended clearly as а visual picture or implicitly as definable through words), 
or, finally, between the several elements which comprise one and the same 
abstract symbol, which are apprehended in one and the same mental form, 
and which require to be associated in the correct and proper order, for 
example, the successive letters of a given word. 

There is, it will be seen, в bewildering network of interweaving associa- 
tions. And, as the electrician will disengage &nd inspect in turn every relay 
in & faulty circuit, so the teacher should test each type of connection, one 
by one, between all possible pairs— visual with articulatory, visual with 
graphic, auditory with articulatory, auditory with graphic, articulatory with 
visual, articulatory with graphie, ideational with graphie, with visual, with 
auditory, and with articulatory. He must note which mode of association 
is feeblest, and so tends to throw the whole series out of action. He must 
also note which mode is most easily formed, most permanently retained. 
He will then in his teaching appeal to the stronger, and distrust the weak. 

But even here the analysis is not yet at an end. The mind is something 
more than consecutive string of associations. It is a hierarchy of systems 
with systems. Every mental process is to be conceived rather as the function- 
ing of a complex mechanism than as the mere percolation of a simple conduit. 
Every act of learning consists in the organisation of а mental schema—of а 
“neurogram ” or s “ psycho-physiological disposition,” to borrow the technical 
jargon—not in the mere addition of onelink to another endwise т along chain. 
The mind of the backward or defective child is pre-eminently weak in this 
very capacity for mental organisation, in the constructing of such psychical 
systems. He fails not so much in power to associate as in power to integrate ; 
notso much in the capacity to hook, as it were, “С” mechanically on о“ А” 
and “А” mechanically on to “Т,” аз in the capacity to synthesise in order ‘ 
the letter-sounds, “ C—A-—T," both with each other and with the letter- 
forms, and the two groups in turn with word-form and word-sound as & 
whole, and each and all with meaning—with mental picture, or generic 
idea—until the whole arrangement can operate as & compound unit of. 
implicitly apprehended parte. ^ 

Such, then, аге the various functions which should be observed and 
tested before a complete diagnosis can be made of the cause of backwardness 


in reading. 


» | 
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Cases Illustrative of Backwardness in Reading. . 
One or two samples of this specitic form of disability I append in illus- 
tration. Cases where the backwardness is in origin extrinsic and non-mental 
—due to absence from school or to ill-health 2-І shall pass wholly by. The 
instances below are chosen rather to exemplify how, and by what tests, such ` 
failings may best be diagnosed. Аз a rule, it will be seen, the analysis of - 


itself points the way to an appropriate, and often a successful, remedy : to 
disclose the cause is to discover the treatment. 


Case І. Boy, Age 12$; Class, Standard IV. 


Intelligence Tests. Binet, 11:6*; Reasoning, 11-2; other Tests, 11-9. 

Educational Tests. Reading: Graded Vocabulary, 7-5; Directions 7-7 
(guesses words from dominant letters; hearing names or sounds of letters 
Spelt out does not help) Spelling (Graded Vocabulary), 7-0; errors show 
confusion between words similar in form, but different in sound; eg., 
" beard" or "bead" for “bread,” “ point" for “paint,” “paint” for 
"print." Arithmetic: Mental, 9-6. Problems (with assistance in reading 
the questions), 10-0. Mechanical, 10-2. Four Rules, 11-4. Writing, 10-6. 
Drawing, 10-4. Handwork, 10-2. Composition, 6 (?). 
subjects, 10-5. General Knowledge, 12-0. A 

This boy, in spite of only slight backwardness in intelligence and reason- 
ing, is two and а half years backward in arithmetic and manual subjects ; 
and five or more backward in linguistic subjects, 

Psychological Tests. Vision : sight normal ; perception and immediate 
memory for forms good for level of intelligence. Hearing : acuity, normal ; 
perception, discrimination, and recognition of sounds, poor, especially if 
sound long and complex ; auditory memory (immediate) very poor—fails 
to repeat in numbers (age VI.) and sixteen syllables (age VII.). Muscle 
Sense: motor co-ordination, poor ; but motor memory, good. Епапеа ют : 
very poor and indistinet,—the defect partly motor, partly auditory : can 
correct errors if he hears short sentences slowly and clearly repeated to him. 
Articulatory memory, good. Associative Memory (long distance) : good for 
level of intelligence. Learning nonsense syllables and arbitrary symbols : 


11-5 to 12-0. Logical Memory: 19-0 (only a little poorer with passage read 
to him). 


Interest, Industry, ебе.: 
only. 
Diagnosis. The defect is hero cl 


Informational 


good. Health and Homo Circumstances : fair 


1 нейу іп auditory pereeptions апа 
memory: the child has been taught chiefly by the phonie method, and has 


been unable to analyse and retain the sound-values of letter- and word- 
forms. His motor powers, either oral or manual, afford no subsidiary assist- 
ance. His mechanical memory and his industry have enabled him to make 
good progress in the fundamental rules of arithmetic ; and his backwardness 
in other forms of arithmetic is doubtless due chiefly to his detention in а low 
class on account of his reading disabilities. 

Treatment. То rely primarily on his visu 


assisted by his mechanical memory, reasoning power, and interest ; and to 
train intensively his defective articulation and feeble auditory powers, 
especially analysis of phonetic values, 


al and articulatory memory, 


(9 Backwardness specifically in reading is often due to illness ог absence between the a 
eight Itis during this period that the ordinary child із taught to read. 
В still, on grounds of age, transferred at the usual time 
school, he meets with nobody who feels it his 
teach a child the rudiment 
sense, word-bl;nd, 


ses cf six and 
If he fails to Jearnto do so then, he 
from the infants" department. Once in the senior 
busine:s, or perhaps with nobody who feels himself able, to 
Ив of reading; and so he lingers оп. and a few years later appears, in а very litera) 
(2) Test-results throughout are given in mental years. 
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Progress (after one year's training). Reading, 9-5, Spelling, 8-8: (im- 
provement at nearly twice the normal rate). Arithmetic (Mechanical), 11-2. 
Problems (with assistance in reading), 11-0. 


Case II. Boy, Age 1111. Class, Standard ТУ. 


Intelligence Tests. Binet, 114; Reasoning, 10-8; other Tests, 11-1. 

Educational Tests. Reading: Graded Vocabulary Test, 8-2; Directions, 
7.8. (Errors greatest with irregular words : endeavours to reconstruct word 
from sound-values of letters ; but frequently guesses blindly and commits 
reversals; recognises a word most easily when it is spelt aloud to him.) 
Two- and Three-letter words: fairly accurate, but very slow (speed, 7-8). 
Spelling, 8-0. Errors : phonetic spelling (“рісізег” for “‘ picture," “© plesent’’ 
for “ pleasant ”) and reversals (“saw ” for was"). Dictation: 8-9, Arith- 
metic : Mental, 9-1; Mechanical, 10-0; Problems, 9:6. Writing, Drawing, 
Handwork: 11:0 to 11-5. Composition: amount, 10-8; quality, 10-0. 

Psychological Tests. Visual and Auditory Acuity, and Motor Control: 
normal or nearly so. Imagery: Visual, poor; Auditory, good, Visual 
analysis (describing a picture while present): fairly good; Visual report 
(describing picture from memory) and Visual recognition: very poor, about 
9-0: (in dealing with objects shown tends mentally to note their characteristics 
‘in words ; failed badly іп Binet’s Test of Memory Drawing.) Mechanical long- 
distance memory: not good (10-2) Interest poor: believes he will never read. 

Diagnosis. Specific backwardness in reading and spelling due to poor 
analysis and memory of visible word-forms. Arithmetic suffers from weak 
memory for arbitrary associations and deficient reasoning. 

Treatment. To rely on auditory memory and analysis: increased 
emphasis on phonic method. Additional drill and revision for memory work. 
Intensive training of visual analysis. Individual work to secure full atten- 
tion, and remove the discouraging consciousness of persistent failure. 

Progress (after one year). About eighteen months’ improvement in 
reading. Somewhat less than a year's progress in spelling and arithmetic 
No improvement in visual memory. р 


(ii) SPELLING. 

For spelling, as for reading, the test-material may be either discontinuous 
or continuous. It may consist of a catalogue of isolated words ; or it may 
be taken from a consecutive piece of prose. The former may be termed a 
vocabulary test; the latter a dictation test. In practice, either test dis- 
closes, together with obvious merits, special disadvantages. 


* 


(a) Graded Vocabulary Test. 


[Test 6.] 

For general purposes the most serviceable test of spelling is supplied 
by a graded vocabulary—a list of words increasing in difficulty by equal 
degrees, and classified on ari age-basis akin to that adopted for the analogous 
test of reading. Such a test is printed below on page 382. Ав before, the 
words chosen are those successfully spelt by approximately one-half of the 
Specified age-group. 

For spelling, however, the series begins at а year later than for reading, 
namely, at a theoretical age of five; апа there are only one hundred words. 
Тһе regulations of the earlier Board of Education Code implied that children 
Should be able to spell the words they read. But to spell a word is harder 
than to recognise it when spelt already in print. “ Emergency," for example, 
is correctly read by 43 per cent. at the age-of eleven; it is not correctly | 
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spelt by such а proportion until the age of thirteen : there obtains, as it 
were, an interval of orthographie latenoy. At the earlier ages the delay is 
not so great; but itis still perceptible: for the first few years after com- 
mencing to read and write № averages about twelve months. Тһе latent 
period, however, is longer with common irregular words, such as are learnt 
by “ look-and-say ” methods, than with words constructed according to rule, 
and learnt by phonic principles, or, i& may be, not so much learnt as deduced. 
At the same level the same words, therefore, cannot be used both for reading 
and for spelling. 

When administering the test, the teacher should employ as wide a rango 
of test-words as possible. To set a child or a class only the ten words assigned 
to the corresponding mental age is not enough. The words for the age 
below and for the age abovo should at least be included. In dictating the 
list, each word should be pronounced separately. Тһе enunciation should 
be quite distinct and moderately slow, without, however, any dislocation of 
the syllables. Тһе words may be repeated if necessary ; but are not to be 
enshrined in an illustrative context. No time-limit is imposed. 

One mark is awarded for each word correctly spelt. То find the total 
score, take the number of crucial words, actually dictated and rightly spelt, 
and add to them the number of all the easier words, which in the list precede 
those dictated, but were not themselves dictated because presumably known. 
Thus derived, the score may be.regarded as roughly indicating the percentage 
that the child can now spell out of the total number that should form his 
entire spelling and reading vocabulary at the age of leaving school. From 


this total score а mental age for spelling can be calculated, as for reading, 
by the following formula :— " 


Spelling Age — (Sois битен $ 5) 


From the mental age, in turn, the child’s backwardness can, if required, be 
directly computed. > 


Results in the usual form are given in Table XLVI. In spelling, defectives 
арреаг particularly backward; and normal boys, especially during senior 
ages, appear backward as compared with normal girls. 


(b) Dictation Test. 


Accordingly, 
given on page 383 the words are strung into phras 


guished from the discontinuous vocabul 


sage of the phrase, might be styled 
exercise familiarly termed “ dictation.” Peel ee ips Шү 4 


. 
” 
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mental ages, it is preferable, with spelling аз with reading, to employ а 
passage which begins with the easiest words, and in»the sequel gradually 
increases, or at least materially varies, in difficulty. Unfortunately, to con- 
struct a coherent paragraph solely of hard words, without introducing easy соп- 
necting words, is as arduous as to build a firm wall of bricks without mortar ; 
and with such a composite structure the young child, who neither attempts, 
nor understands the hard, long words, is apt to omit or to misspell even the 
short and easy connectives. Indeed, for him, this portion of the test, if given 
at all, degenerates once again intc an exercise with disconnected vocables. 

There are various expedients. Partly, though not entirely, the difficulty 
may be mitigated by counting, not the number of correct words, but the 
number of correct letters. This method of evaluation carries an additional 
advantage. Етот а comparatively brief test it extorts Sar more information ; 
and it differentiates, with minuteness and precision, even those borderline 
defectives who make abortive attempts at numerous two- and three-letter 
words, but fail utterly to spell more than one or two such words with com»lete 
correctness. 

‘Another device is to embed the test words in an explanatory sentence. 
The majority of passages that the teacher uses for dictation in class are selected, 
if they are selected deliberately at all, for the sake of but a few crucial words. 
Тһе rest of the material із but rubble to give these words connection and 
support: it supplies to them a context and a meaning; but, as a test of 
spelling, it is in itself largely, if not wholly, otiose. Indeed, it is no un- 
common device for tho examiner to mark, and sometimes even for the 
children to write, only the eritical word in each sentence. Some ingenuity 
in the examiner, and some sacrifice of coherent thought in the test, may, in 
part, at any rate, obviate the need for so cumbrous а proceeding; and 
sentences may be compacted out of words, of which every ono is a service- 
ablo test-word. The passage printed for Test 7 below is a verbal breccia 
of this sort. It is an agglomerate rather than a conglomerate. Into the last 
few lines, to impart some semblance of cohesion to the sesquipedalian posers, 
І have, indeed, admitted, what Dr. Johnson himself could not have excluded, 
one or two stray articles and particles. But, with these exceptions, every 
word has been carefully chosen, and expressly inserted, because it seemed 
fitted for the purpose of the test ; there is no superfluous cement.! 

In dictating the passage, I would advise, simply for uniformity, the 
following procedure. Read each sentence completely through before the 
children attempt to write. Then dictate the portion thus read, very slowly, 
in phrases of two or three words, repeating each phrase a second time after 
an interval of about two seconds. ‘The phrase may be repeated a third time, 
if this is especially requested. Incline throughout to a pronunciation collo- 
аша] rather than pedantic, the че’ in the last syllable of “ kitten," “зеп- 
tence,” “model,” excellent," the first “а” in “acceptable.” and the first 


* u " in “picturesque ” and the last in “adventure,” should all be given the 


() My latest trials, however, reveal such weaknesses as the re ader will himself easily suspect, The 
monosyllables in the final section, few as they are, are sufficient to introduce substantial variations into the 
measurement when the test is placed in different hands. Nor is the sacrifice of sense, however unavoidable, 
entirely to be condoned, Originally, to quicken a childish interest, the passage propounded a simple riddle 
and announced a reward for its solution, in the manner of a newspaper advertisement. ‘To ensure a better 
standardisation, the wording had to be altered, and what little sense existed has since almost evaporated. 
Dictated in unconvincing accents the test may elicit no better achievement than if it were in form what it is 
in fact—a mere catalogue of words, Those who fail to construct a Letter test upon these principles or to 

devise better principles for another type of test may find the present passage, with all its imperfections. 
interesting and helpful, if they consistently adhere to their own method of dictating the test, where they 
“cannot precisely follow mine, It may be, however, that every test, framed upon lines such аз the above, із 
bound to prove, as the present instance too plainly suggests, more elaborate than eflic:ent, over-ingenious 


and under-exact. 
” v *4 
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interdeterminate sound. Similarly, “ сі” should be pronounced “shee ” or 
"sh." Final “а” and “в,” though clearly articulated, should not be over- 
stressed. | 
One mark is to be given for each correct letter. The constant counting 
up of every letter would be a slow, laborious process. Accordingly, the 
material has been so contrived that, in all but the final paragraph, the 
clauses contain exactly some round number of letters, such as ten or twenty. 


Averages, standard deviations, and borderlines for the several ages are 
given in Table XLVII. 


Backwardness of Defectives in Spelling. 


In spelling and dictation, the defective ranks far below his level for 
intelligence: the difference is greater even than for reading, probably 
greater than for any other subject. His mental age for dictation is less than 
80 per cent. of his mental age for intelligence, even as assessed by the Binet- 
Simon scale, and probably less than three-quarters of that mental age as it 
would be assessed by a scale exempt from all linguistic bias. Among the low- 
grade adults whom I have tested, spelling is much worse than among special 
school children of the same mental level. With such persons, exact orthog- 
raphy is the last thing to be learnt, and the first thing to be forgotten. Yet, 
even if they cannot spell, they can still write. Of the adults, indeed, showing 
a mental age of only eight, barely 7 per cent. can compose even the simplest 
letters. But at the mental age of nino as many as 37 per cent. attempted 
to write. For generalisation the groups tested are too small and hetero- 
geneous. But it is clear that, with individuals of undoubtedly low grade, 
difficulties in the mechanics of spelling do not always hinder spontaneous 
writing in the way that difficulties in the mechanics of reading usually preclude 
spontaneous reading. As with reading so with spelling, it is assuredly both 


useless and wasteiul for the special school to inflict the labour of spelling 


lessons upon any of the children whose mental ratio is below 50 рег cent., 
or even upon the majority of those whose mental ratio is below 60 per cent. 
Among the latter, however, thero тау be not only а few individuals showing 
Special linguistie ability, but also a few individuals showing special graphic 
interest—the desire to express themselves and to communicate with others 
by means of writing. With these, therefore, the writing lesson should not 
be discontinued ор the ground merely of an ineradicable weakness in spelling. 

. But with them, and indeed with most defectives, it would probably be 
essentials alone, to abandon tho hours 

аг words, and even to rest satisfied, 
ple minds attempt, with а simplified 


Н р „ in spelling, after individual testin 
and teaching, the child has not acquired at least half the attainments of 5 


normal child of the same calendar 2ge, forgo all formal att 
» ts 
> flawless orthographic exactitude. j а Же 


Analysis of Spelling Errors, 

In the diagnosis of а child's disal 
type of error to which he is prone co; 
as the measurement of thi 


3 A = 5 hich he has lapsed. 
Accordingly, to assist this qualitative analysis, I subjoin two pee 


error made ; the second 
- In neither classifica- 
ually exclusive. But 
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& system theoretically perfect would contain many subdivisions over- 
crowded, which for practical uses should have been split; and would leave 
many subdivisions virtually empty, wherever the specified errors, though 
logically conceivable, were actually rare. 


m 


SCHEDULE Ш. 
Classification of Spelling Errors (A). 


Visual Substitution. The incorrect letter resembles the correct letter! 
in visible form: e.g., “ hiny " for “ king,” “ gueem ” for “ queen." 
Motor Substitution. Тһе incorrect letter involves similar movements to 
those made in forming the correct letter: e.g., “ duelln " for “ queen." 
Auditory Substitution. 'The incorrect letter resembles the correct letter 
in audible sound: e.g., "*celekt" for “select.” Ап important sub- 
group in this class is one which may be designated Homonymous Con- 
fusion; words having the same sound, but a different spelling, are 
incorrectly substituted one for another: e.g., "their" for “there,” 
“hear” for “here,” “too” for “two,” “road” for “rode,” and vice 
versa. 

‘Motor Omission. One of two letters requiring similar movements is 
‘omitted: e.g., “gld’’ for * glad." Sometimes a single stroke only is 
omitted: e.g., “ сопе hone” for “ come home." (The omission of one 
duplicated letter, ап error especially common in words containing two 
pairs of duplicated letters, may be classified either here or under 
auditory omission: e.g., “occurence,” “ embarass," and that facile 
slip of the teacher himself—'' ac comodation.’’) 

Auditory Omission. One of two letters resembling each other in sound, 
or contributing to the same sound, is omitted. The more important 
sub-types are: (i) Omission of “silent ” consonants: e.g., “rythm ” 
for “rhythm,” “ morgage ” for “ mortgage,” “shipwrect ” for “ ship- 
(ii) Omission of portions of diphthongs: e.g., “ тесеуей " 


wrecked.” 
"э" айа 


{ог ''received." (iii) Omission of silent (lengthening) 
*troceivd " for “received.” 

Initial Omission (usually motor; but often with Condensation, and then 
frequently visual). The initial letters of a word are omitted, usually 
when the preceding word ends with similar letters, the two words being 
then run together in one: e.g., “‘theeth " for “ the teeth.” Е 
Final Omission (usually auditory). The last letter of & word is omitted, 
usually when the following initial has a similar sound : e.g., “ he ask to” 
for “asked,” and, with Condensation, “alright” for “all right," doubt- 
less influenced by the analogy of “always.” 

Motor Insertion. A letter, usually involving similar movements to those 
of the correct letter, usually inserted immediately before or immediately 
after the correct letter: e.g., “ globle " for “ globe.” 

Motor insertion (and, less frequently, other types of error) are occa- 
sionally determined by habit (Assimilation): е.9-, “ pronounciation,” 
“similiarity ’—due, not to faulty pronunciation, but to greater mechani- 
cal familiarity with “ pronounce” and “© peculiar.” 

Auditory Insertion. „Ав incorrect letter, having, or contributing to, the 
same sound as the correct letter, is inserted: e.g., “geleckt” for 


“select.” 
(3) For brevity the term “letter ” is used throughout аз including not only single letters, bùt а com- 


bination of letters having 2 single sound, such вв might otherwise be represented by a single letter, in short 
what may be technically termed ә“ phonogram."" 
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10. Motor Transposition. Two correct letters, usually adjacent letters, are 
transposed, the result being usually an incorrect sound. but seldom а 
transposed sound: e.g. “siad” for “said,” “заПог” for “sailor,” 
* mountian " for “ mountain," “ guage ” for “ gauge.” 

Where the order of the letters in а word is reversed, the error is often 
described as Inversion: e.g., “по” for “оп,” “рой” for "dog," 
“saw ” for “ was," and vice versa. 


11. Auditory Transposition. Two correct letters, or more commonly sylla- 
bles, are transposed, the result being an erroneous transposition of 
sounds: e.g., “Раб the cerely in the scurrily " for “celery in the 
scullery.” (Where the transposition of sounds is not а temporary lapse, 
most apparent auditory transpositions aro due to faulty pronunciation. 
Here, therefore, it is not always possible to classify the error, immediately 
and with certainty by mere inspection.) 


12. Duplication. А single letter is erroneously duplicated. Such duplica- 
tion may be perseverative : e.g., “ merrilly ” for “ merrily " ; or antici- 
patory: e.g., "dissappoint"' for “ disappoint ” ; or transposed: e.g. 
“paralele” for “parallel,” апа  ''merily" or ''meerily" for 
“ merrily.” 


13. Repetition. А combination of letters, sometimes а complete word, is 


erroneously repeated. (Usually motor, e.g., *merrilily ” for “merrily.” 
Sometimes auditory, e.g., “precisition” for “precision,” ‘neigherbor- 
hood " for **neighbourhood.") 


14. Anticipation. А letter or, more commonly в syllable, is inserted or 


substituted from the following syllable (‘‘intra-verbal” anticipa- 
tion): or word (“inter-verbal ” anticipation, usually with “ contami- 
nation," ùe., the correct and incorrect syllables contain one or more 
identical letters): e.g., (a) intra-verbal: “ husdband ” for “ husband," 


*"neucleus" for “nucleus”; (b) inter-verbal: “ рісбага сага” for 
“ picture card.” 

15. Perseveration. A letter contained in в preceding syllable or word, 

usually some dominant element in it, is incorrectly inserted or substi- 


tuted, frequently with “contamination”: e.g., (a) intra-verbal: “ pro- 


trect ” for “ protect”; (b) inter-verbal: e.g., “the theeth ” for “the 
teeth,” 

16. Faulty Pronunciation (Articulatory Errors‘), The incorrect letter cor- 

rectly represents this child's incorrect pronunciation :— 


(a) Omission of sounds? : e.g., “ Febuary "' for “ February,” “Artie ” 
for “Arctic,” “ twelth " for “ twelfth.” =y y 


(b) Insertion of sounds : e.g., "  heighth ” for “ height.” 


(c) Transposition of sounds : (i) of syllables (4.e., complex sounds) : 


6.4., р 

9. ernemant for permanent," and perhaps cerely for 
У”; (ii) of (4.e., 

** celer: 3 (ii) of letters (2,6. elementary sounds) : e.g., persent "' for 


(d) Substitution of Sounds, 


vowel sounds: e.g., usually vowel sounds : (i) with accented 


“ Voilit " for “ Violet ” (the second ‘i " illustrates 


?) Articulati А 
vede pm SE ange 109050, 8 motor process. But to avoid cumbersome technicality I Lave (as is 
mm" motor " throughout as equivalent to “ grapho-motor "' ог “ hand-motor ” : 


and I here use the more familiar term ** pronunci: 
аб; 23 e ^" 
Т am not, therefore, introducing a new principle ака n place of the phrase “ articulatory-motor processes.’ 


suggest. ision, аз the change in phrascology might at first sight 


1 
ЕК: ) I use this familiar term for what is to the child really an “ articulatory unit," rather than an audible 
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the following sub-group); (ii) with unaccented vowel sounds ; & large 
group capable of further subdivision according to the sounds confused : 
eg, “а” for “е,” “ө” for “i,” and vice versa ; especially common 
with “indeterminate ‘e’ ” and sounds resembling it: e.g., “sentance ”” 
for “sentence,” “fountin” for “fountain,” “privelege ” for “privilege.” 


For diagnosis, it is further important to classify spelling errors as belong 
ing to one or other of the following broader groups, arranged according to 
the tendencies of the person making the error rather than according to the 

. nature of the error made. To identify errors under these further hends, it 
is, as a rule, necessary first to repeat the same or similar tests, although with 
experience it becomes possible to identify the child's errors tentatively by 
mere inspection. To the teacher it will be at once evident that the different 
types of error, when detected, need each а different procedure or method to 


ensure their ultimate correction. 


SCHEDULE IV. 


Classification of Spelling Errors (B). 


I. Lapses : the child knows the correct spelling, but fails for the moment 
to reproduce it. lf the same test is repeated, the same error is not, as 
в rule, repeated ; and if tho child's attention is called to tho misspelt word. 
he will rectify it without further information or fresh instruction. Such 
“ slips of the pen,” such errors of “ carelessness "—as they are often inade- 
quately called—form by far the commonest type of error. Аз а гие, a lapse 
exhibits only в single error in в single word ; and the words so misspelt are 
easy and familiar. The errors classified above as motor—whether of omission, 
insertion, substitution, or condensation—are, as a rule, lapses. The errors 


classified as auditory rarely occur as lapses. - 


Il. Eatemporisations : the child does not know the correct spelling, and, 
therefore, invents—usually from analogy with the construction of more 
familiar words—an impromptu spelling of his own. If the test is repeated, 
the same word is erroneously spelt, but the form of the error is not, as & 
rule, the same. Something new is improvised. Thus in five successive 


(1) Lapses in spelling, like lapses in reading (see above, p. 306), prove frequently, especially in older 
апа well-elucated persons, to be due to what may loosely be termed в psycho-analyt c mechanism. A 
young adult gitl, quite normal and intell gent, whois under my observation at the moment, spelt ** origin” 
three times in the same essay as " origan.” Requested to spell № aloud, she sald, "0, г. Б. 8. n—*origin’; 
oh, no; that's "оға! О. г, 1, gi, n’ Having thus realised the misleading as:ociat'on she has never 
misspelt {һе word since. In ® similar way, by free asiociation, "annalyse" (an incorrigible error tor 
“analyse ") suggested '' Anna ; a foreign coin; and another one:whoso name I forget—ru—? . . . India! 
I've often amused myself by fancying I was an Indian girl in a previous life” The misspelling was now 
cured. After hunting up the word “consciousness” in а dictionary, she repeatedly transcribed 16 
“conscienrenes.” She bad looked for “conscience” and "' conscientiousness.” Most of these words she 
could spell oraliy with perfect exactitude; but she explained: “My hand is always doing things I know 
it shouldn't, when I'm thinking of something else," 

Cases of this type sometimes rationalise their mistakes by expressing their ingrained impatience of 
petty огіћовгм. Мо conventions; and this impatience іп its turn seems often а symptom of a deeper and 
more general intclerance. dating from the earliest years, of nursery rules and regulations. Their writing іа 
usually аз slovenly as their spell ng. almost by в half-obstinate deflance. Literary composition ів for them 
not a thing to be confined by pedantic restrictions as to times and seasons, ог ways and means; rather 1618 
& spasmodic discharge of Inner desires upon worthless sheets of paper. A neurotic delinquent of ten spelt 
well when she wrote well; and when she wrote badly and spelt badly (the products were then commonly 
Bmudgy letters of abuse) what she wrote was, ina double sense, unfit to read. Students of Dr. Ernest 
Jones' Papers on Ра/сһо- Analysis (second ed., pp. 664 еі seq.) will immediately divine the character of the 
complex at work. I should like here to acknowledge my indebtedness to my friend Mr. J. С. Flügel. who bae 
always willingly discussed with me this and similar points that have arisen during my analysis of such cases 
asthe above ; and from his wide psycho-analytic knowledge and experience has generously made most helpful 


criticisms and suggestions. 
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exercises the same child spelt the word ^ necessary " as follows : “ певвесегу,” 
“ nessessery," “ пеѕѕіѕзегу,” “ пеззегу,”” “© nessecry.”’ Misspellings that show 
several errors compressed into а single word—the word written being often 
at first sight a meaningless jumble of letters—are, as а rule, extemporisa- 
tions. The individual errors are of various types ; but those classified above 
аз auditory generally preponderate. 


ПІ. Habitual Errors: the child appears to have learnt an incorrect 
form, which has become fixed, in Place of the correct form. If the test is 
repeated, the same error recurs, time after time, with the same word. Thus, 
в second child in five successive tests invariably wrote “necesary.” In 
the “ extemporary error,” the child has failed to form any association what- 
ever between the sound of the word and the way it is to be spelt; in the 
* habitual error,” the child has formed and fixed an association, but it is 
ап erroneous one. In such cases there are in the same word seldom moro 

: than one or two errors ; and usually the errors belong to the types classified 
&bove as auditory. Habitual errors of a motor type exist, but appear less 
frequent ; one child, for example, persistently substitutes “у” for “в,” 
“h” for “k,” and “1” for“ b," thus showing a tendency to motor substi- 
tutions of three kinds. It may be noted that the common practice of teaching 
spelling through dictation is apt, with those membors of the class for whom 
the passage dictated is too hard, to induce false extemporisations which, 
through repetition, rapidly become ingrained as habitual errors. 


IV. Idiosyncrasies : many children are addicted to some one character- 
istic type of blunder. Again and again the same error is repeated in different 
forms or in different words. A young and backward child, for example, will 
incessantly invert words. A high-grade defoctivo once wrote: “Т was the 
god go of the cat no the tale” (the sentence dictated was: “I saw tho dog 
go for the cat on the table ”). Out of the five misspellings four were inver- 
sions. Subsequent tests displayed the same propensity. Another child is 
reported constantly to add a final mute “е” to words, particularly before 
plural “в”: €g., “ whome,” “oures,” "perhapes"; and another to 
insert epenthetic consonants, usually anticipating a consonant normally 
occurring toward the end of the same word : e.g., “wringing,” ** husdband.": 
In the errors made by the girl mentioned above (footnote (1), p. 321) more 
than 40 per cent. involved (as she put it) “ making the big words bigger ” by 
& repetition of internal letters, syllables, or sounds: e.g., “ingenuiniuty,” 
“precisition,” © neigherborhood,” “ bigography." А tendency to repeat 
or to omit whole words or whole syllables is another, more common form of 
idiosynerasy. Apparent idiosyncrasies in spelling may also be produced by 
faulty pronunciation, such as occurs in local dialect or in Speech impediment. 


upon an examination in Spelling 
should be partly quantitative and partly qualitative. It should give, first, 

i noting what is the indi- 
ess, or “ratio” ; secondly, 
error to which he is most liable—whether, for 
рвез of а careless speller, the improvisations of 
5 or the fixations and idiosyncrasies of a speller inherently 
and habitually bad ; and, again, whether the errors are chiefly omissions, 


insertions, or substitutions, and whether they are principally motor, visual, 
or auditory. 


6) For these two cases I am indebted to Miss Hollingworth, 
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These statements the examiner can deduce from spelling tests alone: 
But his end is not attained until he has directed both his tests and his 
observations to discover what special psychological disabilities prompt and 
promote these errors. From the nature of those errors he will have already 
gathered hints as to the directions which he may most profitably explore ; 
and, following the methods described for backwardness in reading, hé will 
proceed to analyse the extent and nature of the psychological disability, to 
discover what defects in more elementary processes condition it, and to 
search for stronger mental functions which may be relied upon to do the 


office of the weaker. 


Case Illustrative of Backwardness in Spelling. 
Case III. Girl, Age 10ү. Class, Standard III. 


Intelligence Tests. Binet, 10-0 Reasoning, 10-4. Other Tests, 10-1. 

Educational Tests. Reading, 9-7. Spelling, 7-6 (errors largely phonetic). _ 
Dictation, 7-8. Arithmetic: Mental, 9-0; Mechanical, 9-4. Problems, 9-8 
(method usually correct ; but working often inaccurate). Fundamental Rules, 
8-8. Writing, Drawing, and Handwork, about 9-5 (somewhat slovenly) 
Composition, about 9-0 (handicapped by gross spelling errors). e 

Psychological T'ests. Visual acuity, Perception, Imagery, Memory 
(immediate), unusually good for mental level. Auditory perception and 
memory somewhat poor. Motor control, poor. Long-distance mechanical 
memory for arbitrary associations, very poor for every type of stimulus, 
Logical memory, good. Emotional temperament. 

Diagnosis. Special backwardness in spelling, due more particularly to 
weak long-distance memory. 

Treatment. То rely less on phonio method, and more upon “ look-and- 
say " methods in reading. То attach meaning to arbitrary associations— 
e.g., to explain reasons for orthographic anomalies, and use mnemonics. 
Special mechanical drill in spelling by the alphabetic method, and in addition 
and multiplication tables. Special instruction in technique of memorisation. 
Eurhythmic training (proved impracticable). 

Progress. After one year, an improvement equivalent to eighteen 
months’ normal progress in spelling and fundamental rules. Work still 


somewhat inaccurate. 


— (8) ARITHMETIC. 


Tests of arithmetic may be classified upon a basis analogous, though 
not identical, with that adopted for tests of reading. They may be divided, 
first, into graded and uniform tests ; and, secondly, by a cross-division, into 
individual and group tests. In arithmetic, as in reading, the range or scope 
of attainments is best measured by test-material graded in difficulty ; the 
ease or speed of working by test-material approximately uniform in diffi- 
culty. Graded tests of arithmetic incline towards one or other of two pro- 
cedures, namely, oral or written. A completely oral test is necessarily an 
individual test ; & written test may be, and usually is, a group test. Un- 
graded or uniform tests are, in arithmetic, though not in reading, nearly 
always written tests. 

In arithmetic, more than in other subjects, teachers are prepared to 
define, precisely and without hesitation, th» attainments to be expected at 
successive ages. Іп arithmetic, therefore, I supposed that graded tests 
would prove the most easy of all such tests to construct. They have proved 
the most arduous. Іп no subject are children so influenced by the range 
of instruction and so responsive to the degree of practice in the specific 


cA 
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Processes ; and in no subject do those influences now so obstinately defy 
prediction. Teaching, instead of unifying the grading, renders it more un- 
stable. Pupils of a given age who, with a particular group of problems 
succeed in only 10 per cent. at the beginning of the term, may succeed in 
90 per cent. when the instruction for that terin is concluded. Much wili hinge 
upon the phrasing of the tests. Children are as dependent upon the incul- 
cated formula as the door of Ali Baba's cave upon a ‘Sesame ” in the spell. 
Recast the question to fit the customary cliché ; change but one synonym 
for another, alter but the order of the clauses : and every pupil in the class 
will work the sum correctly, where before almost every one had blundered. 
The old uniformity has passed away. Іп various directions and in 
differing degrecs, most schools have departed from the earlier recommenda- 
tions of the Board. Its code no longer. like a steam-roller, levels all results. 
Syllabuses and sehemes of work differ greatly in different schools ; teaching 
~ methods diverge still more. Тһе proportion of mechanical arithmetic to 


* 07 Y* V problem Work, of mental arithmetic to work on paper, varics enormously with 


different teachers. In girls’ departments, in schools in poor neighbourhocds. 
in the youngest classes of ordinary schools, in the older classes of special 
Schools, many innovations in the teaching of this subject have been fostered 
and fostered rightly. In London other factors co-operate. Here the raising 
of the age at which children enter the infants’ department or are transferred 
to tho seniors’, there the migration from a school with one scheme of work 
to a school with a different scheme, and almost everywhere the recent system 
of double promotions, have decpened a diversity already: profound, and made 
liberty essential. It is not my duty, even were it my desire, to criticise these 
changes from thestandpoint of administrative efficiency or of educational value. 
But plainly what makes so laudably for freedom and variety in teaching, 
will militate against uniformity and finality in the standardisation of tests. 

Above all, tests in arithmetic have proved extremely sensitive to disturb- 
ances of social conditions. There is, indeed, no subject of instruction but 
has been unsettled by the war; but arithmetic, in virtue of its exacting 
call upon the most delicate functions of the mind, has been dislocated more 
than any. It was the Belgium of the school curriculum. 1% suffered first ; 
it suffered most; it suffered more conspieuously than all. 'The havoc of 
fatigue, of insufficient slecp, of excitement, shock, and strain, of change in 
teachers and in the sex of teachers, was, as a rule, seen earliest in arithmetic. 
At one period, indeed, the whole grading of my problems had to be mater- 
ially reduced, and tho genoral requirements of my norms to be repeatedly 
relaxed. In consequence, as pre-war conditions are gradually resumed, the 
age-assignments for the graded tests will become too easy ; and, for uniform 
and graded tests. alike, the standard deviations will probably be found too 
large, and the average attainments will certainly appear too low. 


(a) Mental Arithmetic (Accuracy). 


[Test 8.] 

For individual tests an oral procedure is the most convenient ; but it 
is also the опо most exposed to disturbing influences of various kinds. 

In the completely oral test the examiner announces the question viva 
voce. The child works the sum (as the phrase goes) "in his head " ; and 
then returns the answer-viva voce. Such an exercise is familiarly known as 
" mental arithmetic." 

A test of “mental ” arithmetic need not 
may be given by the child in writing ; 
chalk upon the blackboa 


be exclusively oral. The reply 
А 3 the question may be presented in 
та or in print upon paper. Provided the child sets — 
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down nothing but his answer, the work is still said to be “ mental." А group 
test, in mental arithmetic may, therefore, be carried out by distributing 
printed question-sheets, with blank spaces opposito each question for the 
child to insert the answer. As a rule, a time-limit will be imposéd ; and the. 
measure will be in terms of speed. This form of test was adopted in my 
experiments at Liverpool; it has already been described elsewhere; and 
here need not further be discussed. 

The test in mental arithmetic set out below! was designed for use as an 
individual and completely oral test. With older children, above tho level of 
standard I., the tests may also be used as a group test, the questions being 
given orally, but the answers written down. With this modification, the 
performances will be slightly inferior to those obtained in an individual 
interview and with а purely oral procedurc. 

The test-material has been compiled according to the prineiples pro- 
pounded for the graded test of reading. There are ten: problems for each - p 
age-group from age four to age fourteen, thus making 110 in all. They aro; * 7 № 
picked from a much larger assortment ; and have been chosen as being those 
which are correctly answered by approximately 50 per cent. of tho age to 
which they are assigned. They are disposed in average order of difficulty. 

Tho child, however, should not be given those problems merely which 
are allocated to his own chronological age. If time allows but ten problen:s 
to be set, it will be wiser to sclect these which correspond to his mental age. 
as inferred from his school class or “standard,” or from tests of another 
kind. But, if possible, the harder problems for the year below, and the 
easier problems of the year above, should at least be included. If the child’s 
mental age is totally unknown, it may be advisable first to work upwards 
from the series three or four years below his chronological age, giving a 
problem from each year until the child fails. By choosing one problem only 
from every set, the whole collection tan be telescoped into a brief progressive 
test of twenty graded problems, suitable for rough and rapid assessments. 
Mental arithmetic is an activity which is much impaired by fatigue. Hence, to 
give more than ten or fifteen problems at one sitting will seldom be expedient. 

In administering the test each question is to be recited to the child 
clearly, slowly, and with due emphasis. If necessary, the question may be 
repeated once. The child himself should not see the question. Nothing is to 
be written in explanation by tho examiner, either on paper or on the black- 
board ; and nothing (except—in а group-test—the answer) is to be written 
by the child. 

There is no time-limit. When the test is given in class, care should be 
taken to allow ample time even for the most tardy to arrive at the best 


answer he can. 
The measure of ability consists in the total numbe: of problems correctly» 


answered, whether actually or by implication.* If desired, this total can be 
converted into a mental age by an equation similar to that used for reading. 
Averages and standard deviations for normal boys and girls, and for defec- 
tives, aro given in Table XLVIII. The arithmetical superiority of boys—a 
superiority which is familiar to all teachers, and which I have already 
discussed both in reporting experiments at mixed schools* and in my 
memorandum on sex-differences in arithmetic—finds a clear echo in the 
figures for all but the earlier years. At younger ages the difference tends 
to be abolished, if not reversed. At this period, not only are the children 
of both sexes taught together т & mixed departinent for infants, but also 
there may be traced among the girls a temporary advantage in all oral work— . 


(3) The suggested exercises for children under four are not to be reckoned. e 


C) Pp. 384-388. 
(3) Journ, Exp. Ped. loc. cit. sup., I., 2, p. 111; cf. also L, 5, р. 373. 
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an advantage which in a “ mental” test may more than counterbalance any 
slight deficiency of inborn arithmetical powers: it should be remembered, 
too, that experiments in mixed schools disclose throughout school life an 
innate difference far smaller than is commonly assumed. As stated in my 
earlier memoranda,’ the arithmetic. results obtained from schools in good 
neighbourhoods may be more than a year ahead of those obtained from 
schools in poor neighbourhoods. In schools from poor neighbourhoods, 
wing doubtless to the influences already noted in discussing sex-differences 
in reading, the girls are, almost invariably, much inferior to the boys ; but 
in mixed schools in good neighbourhoods, it would seem that, given an 
equal amount of practice, sisters may, in childhood at any rate, calculate 
with greater accuracy and greater celerity than their brothers. Differences 
such as these, associated with sex and social status, recur in all tests of 
arithmetic ; but are perhaps most marked in oral tests. 

Defectives are certainly backward in mental arithmetic to а deplorable 
degree ; yet not to a degree so extreme as might perhaps have been expected. 
Much of their daily lessons is worked in the form of oral problems ; and, 
where the question involves a simple sum in concrete money values, the 
petty transactions of the older defective, in the shop and in the street, place 
him, as compared with the younger normal of equivalent mental age, аба 
relative advantage. Elsewhere he is an infant among youths; here he is & 
youth among infants. 

. All the arithmetic tests proved troublesome to standardise ; but none 
so refractory as the graded series of mental problems. With written work, 
at all events about the middle of the school career, the arithmetic papers 
for external examinations, such as those for the Junior County Scholarship, 
create, notwithstanding the variety of syllabuses, a certain measure of. 
uniformity. But with mental arithmetic even this slight levelling influence 
is absent. And in this branch of the subject, particularly with the problems 
for the oldest age-groups, and most of all with the problems for the youngest, 
the standardisation recorded below is doubtless somewhat precarious. For 
the youngest of all, indeed, it proved impossible to base the age-assignments 
solely upon the data obtained from normal children of four or five. Among 
children of such years, differences in the conditions of teaching-—in the 

“schemes and methods of the infants’ department, in the age at which children 
enter school, in the character of the informal instruction given at home—all 
these have a large and disproportionate influence ; and the results obtained 
are equally capricious. Accordingly, the order and grouping of the easier 
_tests has been founded predominantly upon the work of defective children 
of the corresponding mental ages. : 

In actual practice it is more instructive to examine children at these 
primitive levels with simple apparatus and with concrete tasks. The nature 
of such material, however, would hardly submit itself to standardisation 
here ; and, indeed, should vary with the character of the appliances with 
which each young child is familiar. Consequently in the Present series, such 
problems alone have been included as require no apparatus, 


(b) Written Tests (Accuracy), 
_ [Tests 9 and 10.] 

The written tests for arithmetic? consist, of ten examples for each age. 
graded upon much the same Principles as before, Since written work is 
the mental age of 7— (standard I.), 
ears. Even with the series for age 7— 
re problem-sums mentally. As the test is 
(9 Distribution of Educational Abilities, р. 65. (*) pp. 389-393. 
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definitely an examination in paper work, the children should be left to read 
the questions for themselves ; and, no matter how simple the computation, 
should display all their working. But at the lower stages some latitude in 
these respects—at the discretion of the examiner and according to the 
teaching-methods in vogue—may be conceded without scruple. In testing 
а defective, for example, isolated words or phrases that he cannot read for 
| himself may be read to him. 
| For simplicity of scoring, one mark is granted for each correct answer. 
If the answer is incorrect, no partial credit is awarded for propriety of method 
or for accuracy in subsidiary operations. 

А At each age the ten examples include five “ mechanical ” sums апа five 
| sums in “ problem ” form. The two types may be distinguished thus. In 
the “mechanical” sum there is, аз a rule, but one main operation; the 
operation belongs toa familiar and well-practised type; and its nature is 
| clearly indicated in conventional fashion either by symbols ог by the manner 

in which the figures are set out. In the ''problem " the pupil is required 
first to determine for himself what operations are to be performed ; and, 
! according to the intricacy of the problem, two or more different operations, 
| two or more “ віерв,” may be needed. А test of the former type is a test , 
almost entirely of specific habits, of arithmetical automatisms ; and reason- 
ing emerges solely, if at all, in the criticism of the final results, when obvious 
absurdities are checked. A test of the latter type demands, or should demand, 
in order that the circumstances of the question may be rightly visualised 
and the suitable process rightly selected, a wider play of imagination and a 
deeper exercise of reasoning. At times the problem is a problem only in 
name. Where the question itself belongs to a stereotyped class, certain cues 
ог catch-words are apt to touch off an appropriate mechanical response; the - 
word “altogether " acts as a cue for the addition table; the word ''left " è 
or “remainder " as a hint to subtract : the effort, in fact, may be as blind 
апа unreasoning as clicking the trigger of а gun already aimed. Between 
! mechanieal work and problem work, therefore, the distinction is relative е 
rather than complete. " 

In their ability to work examples from tnese two categories, children of 
certain types differ much from one another. -For the analysis of arithmetical 
deficiency in individual cases, the distinction is one of the most penetrating. 
that can be drawn. .Accordingly, in printing the tests, the two kinds have 
been arranged in separate series ; and averages are recorded for each kind + 
&part. But in administering the tests it will, as a rule, prove more con- 
venient to set the problem-sums for a given age immediately after the. 
mechanical sums for that age, and before proceeding to the mechanical sums 
for the next age.! Owing to the greater dependence of written arithmetic 
upon syllabuses and upon the scope of the teaching generally, a narrower 
range of testing than would be necessary for reading or for spelling is admis- 
sible where these conditions are known. Аз before, а child should never be 
tested only with sums appropriate to his age. But, in general, to avert deterio- 
ration through fatigue, one set—five sums only—will be sufficient to set at 

| а single sitting. If for an unknown individual а speedy judgment is wanted, 
і апа several sittings аге therefore precluded, one mechanical sum and one 
problem sum, chosen from each of the three ages which are, respectively, 

below, equal to, and next above the child's presumable level—six sums, 

therefore, in all—will give а crude approximation. For a selected group of 

(1) If the two types be set ав alternatives, and the child allowed to choose of each pair either a problem 

Sum or в mechanical sum (of equal difficulty), light will be thrown upon two temperamental factors, initiative 


and preference for routine tasks. The psychology of the “ optional question," however, has hardly yet been 
| analysed. See, for an experiment with non-scholastic questions, Г. Е. Ash, Рей. Sem., XIX., 4. “ ‘fhe Condi- 


tions and Correlates of Menta 1 Inertia.” 


ғ“ 
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known individuals, already assembled into a fairly homogeneous class, the 
ten sums allotted to the mental age equivalent to their standard will yield 
a finer differentiation. Usually, however, it will be practicable—always, 
indeed, it will be desirable—to include at least one additional series: the 
sums for the mental age above, in a good school ; та poor or average school, 
those for the mental age below. 

For the “mechanical” tests, copies of the sums should be printed in 
large type, or hectographed in a clear hand; and the sheets distributed to 
the children. Upon these sheets the children may work the examples, and 
enter the answers, without transcribing either answer or sum. For the 
“problem " tests similar copies of the several questions will again be 
distributed ; but the working will be done, and the answers shown, upon 
а second blank sheet. If the printing or hectographing is impracticable, the 
sums may be first copied from the blackboard by the children themselves. 
But with this plan extraneous factors may easily interfere with the results— 
errors in copying the problem, increased analysis of the problem, loss of 
interest through familiarity with the problem, and general fatigue, due to the 
prolongaticn of the whole task. In no circumstances should the questions be 


. dictated, since children, especially when young, understand a sentence, if 


“it is read aloud to them, much more surely than when it is left for them to 


read silently to themselves. 
f Total scores and mental ages may be derived as before. Results aro 
given for the mechanical and problem tests separately in Tables XLIX. 


and L. Girls and defectives appear most backward in problem tests. By 
both groups, 


upon the appropriate functioning of 
asoning spontaneously initiated and 
ginal reasoning is really required, the 
other hand, the so-called “ mechani- 
ly upon specific memories and habits, 
hat more complex than the nominal 
; it evokes no picturable scene or setting ; 


E (c) Fundamental Rules (Speed). 
| [Tests 11 to 14.] 

With the foregoing graded tests 

example, delicate or deli 
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тау yield a more equitable test. Samples of test-sheets that may be com- 
piled with this object are appended on pages 394 to 397.! In constructing 
them 1 have endeavoured to obey а definitely formulated scheme. Сопзе- 
quently, for each rule or process it is possible to compose an unlimited 
nuinber of test-sheets that in difficulty shall be virtually equal. 

The principles underlying the scheme of construction were briefly as 
follows : first, that all available figures and all availablo combinations of 
figures, taken in pairs, should be used, as far as possible, with equal fre- 
quency ; and, secondly, that each figure and each pair should be scattered 
evenly over the paper in an order determined by artificial “ chance." With 
these precautions the level of difficulty becomes, on the whole, uniform 
throughout the paper ; and any child, after working through the first quarter 
(or, with certain types of sum, the first half) of the shect, has added, sub- 
tracted, multiplied, or divided all possible pairs of numbers up to nine, once 
each. For addition every other column involves ' carrying." Similarly, 
for subtraction half the pairs involve “ borrowing." Та the division sums 
there are no remainders. 

"The children work the suras upon sheets already printed. Five minutes 
are allowed for each paper. The examples are plentiful enough to occupy the 
quickest of the children for the whole of the time, Тре measure of ability 
is the number of processes correctly worked in the period allotted—for 
addition the number of columns correctly added, for the other processes the 
number of pairs correctly subtracted, multiplied, or divided ; that is, as a rule, 
the number of correct figures in the answer, counting, in the case of addition, 
the “hundreds ” as part of the “tens ” figure, and, in the case of multiplica- 
tion, the “ ten thousands " as part of the “thousands.” To facilitate marking, 
the sums are printed in rows of five or ten; so that for each line of correct 
answers the child scores, in every type of sum, exactly twenty marks. 

To bo mechanically efficient, calculating, like reading, demands correct 
and rapid work; and, like reading, it may be marked for both accuracy 
and speed. Following the practice of previous investigators, efforts were at 
one time made to separate quality from quantity, to score the papers first for 
the number of mistakes, and then for the amount accomplished in a given 
time. Further experiments revealed that а trustworthy mark for accuracy 
can be attained only after repeated tests upon the same individual. Measured 
by the coefficient of correlation for successive tests, the reliability of papers 
in the fundamental rules, when marked for accuracy alone, seldom rises 
above “35; and is, in general, but little over half that of the same papers. 
marked for speed. On the other hand, in estimating the accuracy of a class 
or age-group as & body, as distinct from the accuracy of the component indi- 
viduals, a single test-paper will ordinarily produce results reasonably secure. 


Expressed as а percentage of the total amount worked, tho proportion 


of error diminishes with age. The figures are given in Tablo XX XVI. For 
the separate ages the decrease is uneven ; the first three age-groups and the 
last three have, therefore, been combined. * 


(2) These test-sheets were originally drawn up for an investigation carried out by a Committee appointed by 
the British Association to enquire into the mental and physical factors involved in education. A full account 


of the results will be found in the British Association Annual Report, Newcastle Meeting, 1916 рр. 307-326, | 


Once more I would refer the reader to the suggestive article of my friend and colleague, Dr. Ballard 
("Norms of Performance in the Fundamental Processes of Arithmetic, with Suggestions for their Improve- 
ment," Journ. Exp. Ped., 1914, Vol. IL, No. 6, p. 396). The results recorded in my previous memorandum 
{Distribution and Relation of Educational Abilities, pp. 68-77) were obtained with sheets reprinted for that 
Purpose from Dr. Ballard's tests. Тһе test-sheets here described were drawn up to meet certain minor 
criticisms urged against Dr. Dallard's tests by various investigators (see Journ. Exp. Ped., 1916, Vol. II.. 


No. 5, р. 318 et seq.). 
dm detailed instructions for drawing up comparable sheets, though simple, ate too lengthy to be printed 
"ere, Any who wish to construct such sheets may obtain the full instructions by communicating with me at 


the Education Offices of the Council. 
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TABLE XXXVI. ARITHMETIC. 


Four Fundamental Rules. 


Percentage of Error 
Addition, Subtraction. Multiplication. | Division. 
T-io 9- ae 160% .; 188% .. 171% as 20296 
ll-told- .. 83% .. 75% .. 67% .. 46% 


rcentages are high. But the demand for speed encourages slips, 
and m we cm At the same time, had the original unit of marking 
been the final answer instead of the process or column, the percentages, 
particularly for addition, would have been larger still: the tiniest ig 
makes the whole sum wrong. If, on the contrary, the unit had been the 
single step (for example, adding two digits only), the figure would have boeh 
at any rate for addition, far smaller. Among the four rules measure 9 
above, subtraction is worked most inaccurately. The reason is transparent : 
“borrowing” never becomes completely automatic. This peculiar Eid 
accuracy, and its cause, are still more evident in using Dr. Ballard в sub- 
traction sums, in which “ borrowing " is introduced for every pair of numbers. 
But in mechanical sums of every type the amount of sheer inaccuracy is €: 
surprising. Where the whole sum is marked as a single unit, where the lengt} 
of the sum is appropriate to the level of the child, and where the working is 
carried out under conditions exacting maximal speed, there, throughout the 
various classes, high standards as well as low, nearly one-quarter of the 
answers are wrong. The practical import of this is patent 1 accuracy 18 
largely a result of drill —of daily practice in making and keeping the funda- 
mental operations automatic; such drill is very often dropped in the higher 
classes. A theoretical corollary emerges as well: in an arithmetic test, set to 
estimate ability rather than mechanical correctness, to mark for accuracy 
alone is to defeat the aim of the test. 
Accordingly, in compiling norms for the present papers, accuracy and 
speed have not been kept apart, but amalgamated, as above described, into 


в single measure for the double quality. Norms are given in Tables LI. to 
LIV.: , 


Among the children of ordinary elementary schools, girls are decidedly 
inferior to boys in subtraction and division. In addition, and still more in 
multiplication, they are often superior. The disparity originates chiefly in 
the dependence of these latter tasks upon rote memory for tables, rote 
memory being a capacity in which boys always yield to girls. A pubertal 
decline in accuracy, doubtless transitory, is to be perceived in the figures 
for the later years. At about the age of thirteen, even where the averages 
themselves do not actually sink below the highest of the preceding years, 
the rate of annual increase, up to this point rapid and uniform, begins, in 
almost every instance, suddenly to abate. A re-inspection of the scripts 
-Teveals that the drop is due to an increase in error rather than a diminution 
of speed. It is a feature that may be remarked in many tests ;? and seems, 

to overtake girls somewhat earlier than boys. 
(0 More detailed results, illustrated 
loc. cit. тир. It should be added that no: 


ticular method of instruction adopted. 
the method of “equal addition 


diagrammatically, will be found in the British Association Report. 
rms obtained in subtracti 
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The performances of defectives in these tests vary considerably according 
to teaching. Of all four mechanical rules, subtraction with borrowing is the 
one where the backwardness of the defective is most pronounced. Division, as 
в rule, is learnt by normals, as well as by defectives (when it is learnt by 
defectives at all), at а later stage than the other three processes ; here, 
therefore, comparison is dubious: in the main, it appears to be & process 
that is disproportionately hard for the young normal as compared with the 
young high-grade defective, and disproportionately hard for tho old low- 
grade defective, as compared with the old normal. In multiplication, and 
particularly in addition, the inferiority of the defective is perhaps less marked 
than in any of the tests we have considered hitherto. Doubtless, the cause 
which was cited to explain the diminished inferiority of the 


is in part that 
e dependence of these processes upon mere mechanical 


girls—namely, th 
memory, 


Backwardness of Defectives in Arithmetic. 


Although in the various branches of rudimentary arithmetic the defective 
seems thus to be more amenable to instruction and drill than he is in the 
linguistic subjects, yet for the figure-work of after life he relies upon his 
school attainments to an even narrower extent. Among the low-grade 
adults whom I have tested, those about the mental age of twelve would 
usually fumble for pencil and paper to make а computation that the normal 
person works within his head ; those under the mental age of eleven would 
hardly ever exploit their power to add or subtract, to multiply or divide, on 
paper; those under the mental age of ten do not even trust their memory 
for the addition or multiplication table, but do all by counting; the only 
school knowledge they retain consists in the well-worn equations of the 
tables of equivalents—the number of pence in а shilling, of shillings in a 
pound, of pints in а quart, and а few other simple conversions falling daily 
within their experience. And in most instances they work by trial and error. 
Watch an elder boy in a special school handing out books to a desk of half 


а dozen children; or a girl setting а table for as many persons. Seldom does 


the child reason : “ Six and myself make seven ; I must fetch seven books ” 
Each works by trial and error. 


or “seven knives and as many forks." 
The boy takes down & pile of books, апа hands out one to each till all have 


one. The girl fetches < а knife for Florrie and а knife for Мау”; апа then 
has to go back again because “ Florrie wants a fork.” Number as learnt 
in the arithmetic lesson remains an exercise apart, a feat laudable enough in 
itself for а defective, but never spontaneously brought to bear, because the 
necessary intelligence—the power to foresee, to plan, and to apply—is lacking 


to the low-grade mind. 


Unless, therefore, & child has & mental age for general intelligence 


equivalent to at least 60 per cent. of his chronological age he should never, 
in my opinion, be burdened with formal lessons in arithmetic. The simplest 
facts of number should alone be taught him, always in connection with the 
practical needs of practical life. Seve for exercise in reading common symbols. 
—such, for example, as may be seen on the tickets in а grocer’s window—end 
perhaps in writing them, too, he need have nothing to do with paper. This | 
proposal, 16 will be noted, is advanced irrespective of the child's abilities or 
etteinments in number work itself. Since the lower levels of arithmetical 
work may be so readily mechanised, & defective may, with practice, counter- 
feit a mental age in arithmetic tests well above his mental age with tests of 
general intelligence ; and yet the mechanisms thus so laboriously constructed 
in his brain will be as worthless to him as в typewriter to a house-dog. 
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Analysis of Backwardness in Arithmetic. 


With a child who is not deficient generally, but only backward specific- 
ally in arithmetic, some endeavour should be made to discover the probable 
cause. If carried out in detail, the more purely psychological exploration 
will follow lines much the same as those laid down for reading : the examiner 
will test in detail short-distance memory and long-distance memory, rote 
memory and logical memory, and the association between the various ways 
—visual, auditory, articulatory, and graphic—in which numbers and their 
symbols may be apprehended and learnt. In addition to all this, particular 
powers of reasoning—-analysis, abstraction, comparison, synthesis, deduction 
—both with con. rei and tangible material and with symbolic and abstract 
material, should be tested and compared. By such methods, a child who is 
backward in mechanical arithmetic тау be shown to suffer primarily from a 
more radical defect in some particular form of memory; and a child who 
is backward in problem arithmetic from a more radical defect in some special 
form of reasoning. 

But, on the whole, I have found such purely psychological tests less 
helpful than intensive tests of particular arithmetical operations. Arithmetic 
as practised in the ordinary elementary school may be regarded as little 
more than a huge bundle of specific habits and memories. Henco, with 
the poor arithmetician the problem for the teacher is often simply this: to 
find which particular habit or memory is not operating as smootl.]y and as 
automatically as it should. The ordinary class exercises convey little to the 
teacher, because they deal, for the most part, in mere repotitions of the 
same rule. But results obtained by such tests as the foregoing will prove а 
vast quarry of information for him who knows how to extract it. Consider 
the graded tests. Almost inevitably they fall, as it were, into a spiral scheme. 
We begin with simple addition ; and then pass to other fundamental rules. 
Presently addition recurs in the form of a money sum. Later there are 
weights and measures to be added. Aud, on still higher planes, there appear 
first addition of vulgar fractions, and then addition of decimal fractions. 
In the problem sums addition occurs again in an applied form, or as a partial 


step in a complex process. Analogous cycles are to be found for subtraction, | 
multiplication, and division, 


4 Тһе same simple processes keep reappearing in 
a more and more elaborate disguise, like the supernumerary actors at a cheap 
suburban theatre that c 


у eat ome round and cross again in different dress. By thus 
comparing similar operations upon 


> successive planes we may frequently dis- 
cover where the central difficulty hides. Often an entire class is peculiarly 
backward in subtraction, or, 16 may Бе, in division ; and this backwardness 
appears and reappears throughout the 

process. The an 
be constructed t 


for example, we may test 


У the multipli- 
s | ded as а set of 
s 2 к == reference to the pairs that are 
B | $ (2) simple division, involving tw. i 

24 oe ae по remainders ; (3) simple ауын e enne isl 
Қ ion, 4a "sd $ (5) simple division, with zero in the divisor ; (6) division 
оң: е е ( 7) ro remainders; (8) long division, without 
Ps in e ca lties ; (9) long division, with zero difficulties ; (10) 

E division with carrying, but Where the trial divisor is the à h 

first figure of the true divisor, and the trial quotient the sam haa in 
quotient; and, finally, cases (11) where the trial divisor is ds ph. dogs 
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than the first figure of the divisor, (12) where the trial quotient is one unit 
larger than the true quotient, and (13) where both difficulties are combined ; 
and so forth. Again, in problem work, we may test the cbild's power of 
interpreting the situation described in each question, of discovering whether 
it is one that calls for the operation of division ; this power depends largely 
upon a right understanding of such phrases as "divide 2 by y," "share 
х among y," "how many y in z?", and the like. Here the child need 
not work out the example in full ; but simply indicate, іп a mixed series, 
where he would divide. and where multiply, add, or subtract. 

A similar, but simpler, set of tests, in mechanical and problem form, 
might be made out for subtraction, examples being so chosen as to detect 
whether the diffieulty arises from special cases of “ borrowing,” or from 
particular methods of instruction, as that of “ decomposition "—methods 
that often create special difficulties for special individuals. The same may 
be done for the not uncommon weakness in vulgar fractions. Take, for 
example, addition of pairs of such fractions. Examples for each of the 
following types, graded in complexity, may be constructed :—(1) $ + 4; 
(3-4; ЗЕЕ (Dicis ()#+0; (FFAs (DB i 
(8) 3-54: (9) $$ Frequently it will be found that a pupil's weakness 
is confined to one particular type or group of types. And, thus located, the 
failing can readily be remedied by giving him further practice in that type, 
or explaining to him more thoroughly the meaning of the process which ho 
has but partly understood. After testing, concentrate the drill, which 
should be short, sharp and systematic, upon those children and those pro- 
cesses that are shown to need it. Let each child keep, and aim at outdoing, 
his own daily record. Аз soon аз re-testing shows that intensive drill is no 
longer fruitful, let it be dropped before it is stale.? 


Cases Illustrative of Backwardness in Arithmetic. 


Case IV. Girl, Age 13,5, Class, Standard VI. 

Intelligence Tests. Binet, 13-0. Reasoning, 13-4. Other Tests, 13-0. 

Educational Tests. Reading, 13-6. Spelling, 13-1. Arithmetic : Mental, 
11.6; Mechanical, 11-2; Problems, 11-8; Fundamental Rules, 10.8. Writing, 
Drawing, Handwork, about 12-5. Composition, about 13:5. 

"Psychological Tests. Visual memory, poor (fails in memory drawing) ; 
auditory, fairly good. Mechanieal memory : immediate, fairly good (recalls 
sevon numbers); delayed, very poor.* Logical memory, good. Industry, 
not very great. Dislikes sums. 

Diagnosis. Spe^ial disability in mechanical arithmetic, due chiefly to 
weak long-distance memory, other faetors co-operating. 

Treatment. Drill іп arithmetic tables ; relying especially on auditory 
memory. То teach child to reason out tables and rules, where unable to 
rely upon memory. Practice in mechanical rules of arithmetic with special 
incentives. 

Progress (after six months). 
11.6. Barely normal progress in о 
too late ; child’s interest flagged.) 
classification of errors in arithmetic form an obscure and almost untouched field 
nlarge upon it here. A suggestive study upon this problem, however, will be found 
р. Ped. 1916, Vol. Ш. No. 5, p. 206, “ Errors in Arithmetic.” 


* in all its forms, particularly delayed memory, cannot 
provided by the Binet-Simon scale. 


Fundamental rules (intensively practised), 
ther subjects. (Treatment commenced 


(3) The analysis and 
of research, I shall not e 
in в paper by W. Scott, Journ. Ez. 
(2) This case illustrates the fact that ‘‘ memory " 
be safely inferred simply from the tests of immediate memory 


x 


i | 334 


Case V. Boy, Age 1345. Class, Standard V. (promoted on 
` , account of age). 


Tntélligence T'ests. Binet, 11-2. Reasoning, 8-5. Other Tests, 10-7. 


Education Tests. Beading: Graded Vocabulary, 12-2; Comprehension, 
10:9; Directions, about 11-5. Spelling, 10-4 (errors for the most part 
non-phonetic ; many instances of “ visual confusion." Poor in attacking 
unfamiliar words, however regular). Dictation, 10-1. Arithmetic : Mental, 
9-8; Mechanical, 10-3; Problems, 8-7; Four rules, 11-0 (many errors, 
especially in subtracting with borrowing, and short division). Writing, Draw- 
ing, Handwork: 11-5 to 12-0. Composition : amount, 9-7; quality, 10-7. 


Psychological Tests. Visual and auditory acuity, motor control : normal. 
Imagery : visual, poor; auditory, average. Visual analysis, visual report, 
and visual recognition (picture tests and blot tests), very poor. Mechanical 
memory: short distance, good (e.g., repeats seven numbers, twenty-six 
syllables) ; long distance, fairly good. Reasoning, extremely poor. (See 
above under tests of intelligence. Fails badly in “absurdities” and 
“ difficult questions ” ; also fails in “ memory-drawing," “ change,” апа 
" nine соіпв.”) к. 

Diagnosis. Тһе boy was presented as mentally deficient, chiefly on the 
ground of backwardness in arithmetic, together with a history of several 
childish reactions in practical matters. The tests show that his backward- 
ness in arithmetic chiefly affects problem work, and, to а less extent, all 
Work in money sums and sums dealing with long measure. He is peculiarly 
dull in reasoning powers and in higher thought-processes generally. This is 
aggravated by the fact that ho is almost entirely unable to visualise concrete 
Situations, as he has beon taught to endeavour to do. Constructive imagina- 
tion is also deficient (note his meagre compositions, fair in quality as far as 
they go). He is an only child in а fairly comfortable and cultured home; 
and has not been allowed to mix much with other children, or to undertake 


practical tasks or errands ; but rather encouraged to stay at home and 
read. 


Treatment. Mechanical memory to be exploited to the full for com» 
pound rules in arithmetic. Problein work to be approached through practical 
tasks and manual work. Spelling to be taught by alphabetic method, and 
memorisation of rules. Ind 


ependence and initiative to be cultivated at home. 
Psycho-analysis, to determine whether the inability to reason is fundamental, 
or due rather to an unconscious mental regression to an early phase of 
childhood. 


Progress (after six months). Little advance shown in tests, except 


reading (directions), spelling, and mechanical arithmetic ; and improvement 
here traceable to direct influer i 


ДЕМА 2nd initiative need never be required ; and 
this, in turn, deprived these hi i 


development. The boy left school before further progress or further re- 
examination could be made. 
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Case VI. Boy, Аде 10:. Class, Standard II. 


Intelligence Тевів. Binet, 10-8. Reasoning, 10:6. Other Tests (Oppo- е 
sites, Analogies, еїс., with time-limit), 9-4. ы . 

Educational Tests. Reading: Graded Vocabulary, 10-1; Comprehen- ` 
sion, 10:3; Directions, about 11-0. Spelling, 9-7. Arithmetic: Mental, 9:9 ; 
Mechanical, 8:3; Problems, 8:5; Four rules, 7:8 (practically no errors). 
Writing, Drawing, Handwork, about 11:0. Composition: amount, 8:5; 
quality, 10.5. ^ 

Psychological Tests. Visual and auditory acuity : good. Motor control: 
slow but good. Imagery: visual, good ; auditory, average. Visual analysis 
and report: slightly above average. Visual recognition: slightly below 
average. Logical memory: very good. Immediate mechanical memory : 

-four syllables and seven numbers correctly in all three 


good (repeats twenty 
trials. Draws designs correctly from memory). Long-distance memory : 


poor. Speed tests : very poor (pronounced sensory type in reaction-time 
oxperiments. Only gives twenty-eight words in three minutes. Builds one 
sentence in three words, but requires nearly two minutes. Fails to count 
backwards, because he reasons out the reverse order. Cannot name months 


correctly in fifteen seconds). 

Diagnosis. In general intelligence, this boy is equal to, if not above, 
the average level for his age. But his speed of reaction in almost every 
form of activity is extremely slow; and his rote-memory feeble. Hence, 
in the formal subjects of the school curriculum, he appears, upon а super- 
ficial view, to be extremely backward, especially in arithmetic ; and has, 
їп consequence, been kept back in a class lower than his general intelligence 
and reasoning powers would warrant. There is perhaps a slight tempera- 
mental complication: an outward appearance of emotional apathy and 
lethargy seems to over-compensate for a repressed excitability. d 

It should be noted that the Binet-Simon tests give no direct evidence 
of the memory defect, since in them the reproduction experiments are all 
of the immediate form. 

Treatment. То be promoted as rapidly as possible to a class more nearly 
level with his age. A special allowance of time in class to enable him to work 
his arithmetical exercises correctly. Special exercises for speed; and, as an 
experiment, & course of training in memory. More reliance to be placed on 
his excellent reasoning powers—-e.j.» in teaching spelling, and arithmetical 
but constant drill and revision for tables and spelling. Freer discipline, 

Progress (after one year). Speed in arithmetic much improved (nearly 
two years’ progress in twelve months with test of "four rules ") Little or 
no improvement in rote memory as such; but defects in mechanical long- 


distance: memory less noticeable owing to a constant tendency to exploit 
ingenious mnemonic devices, largely home-made, but perhaps encouraged 
Rivalry and efforts to beat his own record 


by efforts at “ memory training." 
have próved powerful motives. Now appears fit for standard V.; and in 


Binet tests and reasoning tests is gr 
calendar аре. * 


(iv) WRITING. 


Tests of ability in handwriting have to do with at least two distinguish- 
able aspects : first, with speed ; and, secondly, with quality—a term which 
will here include, not legibility only, but general esthetic character as 


well. 


rules ; 


ading half a year in advance of his 
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(а) Speed of Writing. 
[Test 18.] 

With nearly every form of activity it is possible, in testing а given 
individual, {о measure maximum speed with greater certainty than 
average or ordinary speed. In handwriting, therefore, Speed may be tested 
The examiner will require. {һе children 


line of the nursery jingle—'' Mary had a little lamb”; the time-limit was 


two minutes. Pencils and singly ruled paper were employed throughout ; 


and all were instructed to begin a fresh line with each repetition of the word 
“ Mary." То avoid hesitation through ignorance of spelling, children below 
the level of standard IV., before the test began, first copied the words from 
the blackboard, letter by letter, at the head of their papers.! " 

he results are tabulated on page 435 (Table LV.). The figures represent 
the total amount written in the period of two minutes. To obtain the rate 
in terms of letters per minute, the figures should beh 


& margin of 50 per cent. should be allowed 
on either side of the nominal borderline. Аб аре ten, for example, sixty із 
given as the borderline. But several defectives of ten can write over ninety 
letters in the time allotted ; while even а right-handed normal of that age 
тау be found who fails in the same time to write thirty. ы à 


(b) Quality of Writing. 
[Test 16.] 


a qualitative characteristic ; and, as such, 
form only by recourse to some statistical 
device. Two principles may be adopted, either separately or in combinution : 
first, that of analytic marking; and, secondly, that of general impression. 
According to the one, marks will first bo assigned to particular features М 
enumerated upon some Prearranged scheme—letter formation, general neat- 
ness, uniformity of slope, and so forth ; and the total score will be taken as 
measuring the child’s performance. According to the other principle, the per- 
formance will be Judged in its entirety, and compared with some standardised 


Excellenve of handwriting is 
can be measured in quantitative 


‚ аз carefully as possible, in ink 
upon unruled paper, first, a Prescribed sentence containing all the letters of 


the alphabet ; and, next, all the capital letters in order. The scripts written 


‚ 3, 1915, рр, 106 et seq.) the same specl- 
write as well and as rapidly ав. 


2, 1911, pp. 93 et згд), as in the 
more recent and more extensi 


ld Study; IX., 5, 1910, p. 03), the 
however, wrist fatigue very rapidly 


ve tests carried out b 
children were required to write for five 


supervencs, if the test ін Prolonged for 

Norms obtained under such different, conditions differ greatly, 
than maximum speed, But the shortness of the period in such 
increases the apparent rate, 


y Dr. Kimmins (c 
minutes, With maximum speed, 
Such а period, 


Average speed їз by definition slower 
experiments as Starch's considerabl y 
C) J. Exp. Ped., loc. cit p. 111, Ct, also ibid, I., 5, p. 37 


1." The Mental Differences between the Sexes,'* 
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pd of the same age were then, first of all, ranked in order of general 
gibility ; where general legibility appeared approximately equal, they were 
ranked in order of general zsthetic merit ; where both legibility and esthetic 
merit, judged hitherto by general impression, appeared approximately equal. 
the samples were compared in certain detailed aspects taken one by pe 
Lom the sample excelling in а majority of these aspects was rated mobs 
ighly. - 

From the whole series thus graded nine specimens were then extracted: 
(1) the first or best; (2) the last or worst; (3) the middle specimen or 
50th per cent. in the whole series (the “median ”); (4) the middle specimen 
of the upper half of the series (the 25th per cent., or * upper quartile,” 
marking a distance of 1 x p.e. above the median or average); (5) the 
middle specimen of the lower half of the series (the 75th per cent., or “lower 
quartile," marking а distance of 1 x p.e. below the median); (6) the 10th 
per cent.; (7) the 915% per cent. ; (8) the 3rd per cent.; and (9) the 98th 
per cent., representing respectively 2 X p.e. above and below, and 3 х p.e. 


above апа below, the median. 

We thus secure scales for measuring individuals of a given year in terms 
of the average and variability of their own age-group. Sirice the unit of 
variability is the same throughout the scale, ‘it may be assumed that the 


intervals between successive specimens are equal. 

The publication, however, of nine specimens for every age space forbids. 
Accordingly, the medians alone are reproduced. As в matter of fact, the 
poorer specimens of the highest ages are, in the main, comparable with 
median specimens of certain lower ages. Adjacent age-groups overlep 
enormonsly. The median for one age falls nearly always between 1 x p.e. 
and 2 x p.e. below the median for the age above. Hence, for rough purposes, 
we may content ourselves with one continuous scale measuring children of 
all years, instead of a number of distinct p.e. scales, each allotted to a different 
year. The samples reproduced in Figures 
scripts written by children themselves; and represent median or typical 
specimens for each age.- By a comparison, therefore, with these Ш istrations, 
the teacher can broadly assign to any given pupila mental age for handwriting. 

The comparison is to be made according to the procedure already de- 
scribed. The criteria are, first, legibility ; secondly, general wsthetic quality ; 
thirdly, superiority in specific aspects or details (for which, see schedule 
below). For comparisons in respect of the last criterion the specimens here 
given are barely adequate. A single example cannot be expected to depart 
from a model of perfection to exactly the same extent in every detail. 
Further, for different types of calligraphy perfect models would themselves 
deviate from the particular types upon which the specimens printed below 
were based. It fullows, therefore, that the teacher should himself construct 
his own scale, inserting, if possible, separate series for different aspects—for 
slant, size, heaviness, spacing, and the like.” Such a detailed scale, with the aid 
of the schedule om page 338, will facilitate, not merely the measurement of the 
general level of а pupil's handwriting, but also the diagnosis of his particular 
faults ; and, ii the comparison be renewed from time to time, will stimulate 
an improvement in the details thus brought into focus. For repeated or 


* or “quartile deviation.” 1X me. = 0-6745 x S.D., the two 
d deviation—being different unita for measuring the same thing. 
е to which the individual members vary above and below the average for their 
tistical terminology will note that half of the entire age-group falls 
г. between plus,and minus 1 X p.e. from the median, 


band bas been established sufficient time, a scale for this will 
ed from the specimens 


(2) “P.e.” denotes “ probable error,’ 


€xpressions—quartile deviation and standar: 


namely, the average degres 
group, The reader unversed in sta! 
between the limits marked by (4) and «5 


(!) As soon as the new “manuscript 
ere the age-averages are far above what would be expect 


become imperative, since № 
appended below for the cursive Бі 


yle. 


43 to 52 are selected from manu-: 
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comparative records the headings of the schedule тау be made the basis of а 
Score-card, which will enable Pupil as well as teacher to locate flaws and 
ess. | 
ыш whose faith is in practical experience, such methods will 
savour of exaggerated. pedantry. Their use may be defended by reference 
to their admitted value in other fields of observation. In judging grain and 
live-stock, for example, farmers and agriculturists have for long used detailed 
schedules and score-cards to secure more accurate and precise results. And 
what is not too elaborate for adjudicating the points o 


f cattle is surely not 
too refined for measuring the capacities of children. 


SCHEDULE y. 
L Sie. 2 Analysis of Quality of Handwriting. 


(а) Too small. (5) Too large. (с) Not uniform. (а) Variations in 
specific types of letters (capitals, letters looped above, below, өїс.). (е) 


Variations in Specific parts of the specimen (ends of words, eto.). 
2. Slant. 


(a) Too sloping. (b) Too upright (for the style adopted). (c) Sloping 
backward. (d) Not uniform. (e) Variations in specific types of letters. 
(Л Variations in Specific parts of the specimen (ends of line, of page, eto.). 

3. Line. 

(a) Too heavy. (b) Too thin. (c) Irregular. (d) Up- and down- 

strokes insufficiently distinguished. (e) Small unintentional deviations 


(tremulous, jerky, eto.). (f) Larger, intentional deviations (crooked 
backs, ete.) , 


4. Alignment, 


(a) Irregularity of bottoms of small letters. (b) Of tops of small 
letters. (c) Of specific types of letters (capitals, loops, i-dot, ete.) (d) 
Of specific parts of specimen (dropping of end of line, etc.). 
5. Spacing of Lines. " | 
(c) Not uniform. (d) Affecting specific 
Ops and tails of adjacent lines). (e) 


(2) Too close. b) Too far apart. (c) Not uniform. (d) Specific 
tendencies (joining c 


ertain words, or certain final letters, to following 
words, eto.). 


7. Spacing of Letters, 
(а) Too close. (b) Too wide. 
Specific letters (capitals, etc. 
tions in specific parts of spe 
8. Formation of Letters. 
(a) General form. (b) Smoothness of curves. 
(d) Parts added. (e) Parts not joined. 
letters (capitals, loops, dotting i, 
9. General arrangement, 
(a) Margins—top, 
өке.). (с) Indentation 


(c) Not uniform. (d) Variations in 
› Separated from rest of word). (e) Varia- 
cimen (crowding at end of line). 


(c) Parts omitted. 
(f) Specific letters and parts of 
crossing t, junctions, ефс.). 


bottom, left and right. 


(b) Centring (of headings 
of paragraphs, etc, 


10. Neatness. 
(а) Erasures, (5) Blots апа smudges. (c) General carefulness. 
ll. Posture. 


Position—(a) of Pen; (b)of hand ; (c) of paper; (d) of body. 
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| To obtain comparative tables for quality of writing, every child's paper 
has been compared with the median samples and assigned а mental age. 
The averages and standard deviations given in Table LV! are expressed 
in terms of these mental ages. The girls, it will be seen, write a fairer hand 
than the boys. Betweon normals and defectives the difference is compara- 


tively small. 
Left-handedness. 


For backwardness in handwriting, which is itself so often attended 
by backwardness in ‘drawing, handwork, and other manual subjects, an 
illustrative case will be found, described in detail, on page 357 below. And . 
here, in place ot systematic analyses of further instances, 1 prefer rather to 
illustrate more particularly the two commoner ‘causes of disability in this 
direction—namely, left-handedness, and сһогеїс (or quasi-choreic) motor 
inco-ordination. 

In assessing a child’s handwriting, either for speed or for quality, it is 
important to consider whether he may not be left-handed. The frequency 
of left-handedness is far commoner than is generally supposed. In the schools 
tested I have found the following percentages :— е ; 


TABLE XXXVII. 
Incidence of Left-handedness among Normals and Defectives. 
Ordinary Elementary Schools. Special (M.D.) Schools. 


Boys. ex .. 6:2 per cent. 13-5 per cent. 
Girls M 2-3] ж 10:3 y 
Average .. 2s Du % 11:9 1% 


| By left-handedness I mean в natural tendency (whether congenital, or 
| induced post-natally by accident or other changes in the hand or its neuro- 
| “muscular apparatus) to undertake new dexterities with the left hand rather 
^ than with the right. The criterion used, therefore, was not merely tho 
habitual method of using the pencil or pen, but the power to deal cards, to ` 
throw or pick up a ball, to cut with a knife or scissors, to hammer or bore, 
to turn а handle or wind cotton round a reel, more easily with the one hand 
than with the other. Of children chus convicted of left-handedness, only 
64 per cent. among the girls and 81 per cent. among the boys appeared to 
use the left hand to write with at school. Hence, judged by a writing test 
alone, the percentage of left-handed children would appear too small; and, 
moreover, would seem to decrease enormously with age. 

Owing, therefore, to the ambiguity of the term and the frequency of 
the phenomenon, I decided not to eliminate left-handed children before 
undertaking my caleulations or making my samples; but only to require 
the child to write with whichever hand he could write fastest and best. 

I may draw attention to the fact that left-handedness appears far 
commoner among boys than among girls—being, indeed, among normal 
children in the infants' school almost twice as common with males as with 
females. Boys, however, appear to correct, or to grow out of, this habit 
somewhat more readily than girls. Leít-handedness is more than twice as 
common among defectives as among normals. But it is by no means rare 
among bright and imaginative children of emotional disposition. Its inci- 
dence, indeed, seems greater among those children who are temperamentally 
neurotic, whether normal, supernormal, or defective in general intelligence. 
It is among this limited group that the premature enforcement of right- 
handed activities appears to conduce to stammering; and, as & rule, 


] At 
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stammering is but one, although the most conspicuous, of several consequent 
disturbances in the more delicate adjustments of the nervous system. Of 
the left-handed children examined by me, 9-1 per cent. actually showed 
some such defect of speech at the time ; and nearly twice as many, 15-4 per 
cent., were reported to have stammered or stuttered in the past. Of the 
9-1 per cent., four out of five were demonstrably of a neurotic or unstable 
type ; and such a condition—in some instances, it must be admitted. appear- 
ing rather as a consequence than as a cause of the speech defeet—was 
‚ inferred or suspected in nine out of ten. е 
It is important, therefore, that the nervous left-handed child should 
not be forced to use his right hand at an earlyage. Since the apparatus of 
civilisation is arranged for a right-handed populace, the teacher will do well 
in most other cases to encourage right-handedness before the opposite habit 
has become toc firmly fixed; but such efforts ought to be discontinued 
immediately, should any neurotic symptoms arise. "The seemingly left- 
handed child, who is not so much dexterous with the left hand, as gauche 
with both left and right, is an evident case for right-handed training. But 
with the child who not only proves genuinely left-handed, but also appears 
left-legged, left-eved, and generally (as it is sometimes wrongly put) left- 
brained, such training is, as a rule, utterly profitless. | 
А connected feature of handwriting which sometimes causes anxiety to 
the young child's teacher is inverted writing ог mirror-script (see Figure 39). 
Of mirror-script the most notable апа most sustained example is to be 
discovered in the quaint and cryptic-looking notes left to posterity by 
Lionardo da Vinci. His manuscripts are, almost every one of them, written 
from right to left, more Hebraeorum (see Figure 39, A, (4)). Reflected in a 
glass they can be readily deciphered. It is said that in his later years, if 
not before, he suffered from a partial paralysis that afflicted his right hand ; 
and presumably, to write his hieroglyphic manuscripts, he used the left. . 
There are very few school-children, who, when first beginning to write 
or print, do not from time to time reverse their letters :' b and d, q and p, 
which form mirror-images of one another, and М, S, Z, which to the un- 
analytical eye appear symmetrical (like А, Н, 1, M, O, T, О, V, W, X, апа Y) 
but yet in fact are not, these are the characters that most frequently become 
reversed. Both here and in other tasks, lateral directions, as right and left 
or East and West, are always more readily confused than vertical directions, 
as up and down or (оп the map) North and South. And in writing, the rarer 
vertical inversions, and the commoner lateral reversals seem alike attribut- 
able to an independent functioning of the nervous centres for visual or motor 
control, The successive movements, with their varying changes of direction, 
ly to one another, correctly performed A 
of the whole result upon the page is wrong— 
either because the child starts with his pen from an incorrect point (e.g., 
upon the line instead of above it—(cf. Figure 39, B, (5))—ог towards the right- 
hand margin instead of towards the left—(cf. Figure 39, A, (3)), or else because 
the whole motor mechanism, being arranged symmetrically rather than 
similarly for opposite sides of the body, unwinds itself, as it were, automatic- 


ithout special guidance, either preceding or 
concurrent, by a visual image or b іс vi 


; y а schematic visual apprehension—(cf. 
Figure 39, A, (3) and (4)). № - 
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FIGURE 39. 


Examples of Mirror-Script and Inverted Writing. 
[Written in course of ordinary class work by Left Handed Normals 
with the Right Hand, except 
А (3) (written at request with the Left Hand) and presumably, А (4).] 


A. Lateral Inversion (“Mirror Writing"). [To read, hold this 
and the following pages before & mirror]. 


1. Girl, aged 7,7. 


IRD yo 


оз 
€b 
18 


2, Boy, aged 5} 3. 
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3. Girl. aged 1219. (Backward in all but handwork.) 


JS DAN Nap аа f NÀY 
N 
X ЧЕ 
SS) NAY SUN ae 
> 
LON iss SIN CI 


4. Lionardo da Vinci (b. 1452), Dell’ Anatomia (Windsor MSS. Fogli 
В. 15 recto. Compare also Arundel MS. 263, oxhibited as No. 42 in Caso XI 
in the Manuscript Saloon of the British Museum). 


Jan e» м, Our e) J ^ 
ве Али бан a) мт H 


Р 2л 4€ Ёз бэ ме aq т 
AY On Avon ом, o № 
to] off a рдл ме A] 
A A Юли Bart ip o) і of 


[Reads “a b sono musscoli ul|timi latitudinali [che]}e panichuli 


[di] ne ан De, quali] essi si covertano pa's(s)a €on angolo retto 
Sot to i longitudinali a m”; de, “ab are the last latitudinal muscles 
[that], and the membranes [from] into which they change pass at right 
angles beneath the longitudinal (muscles) а m."] 

. v 


' . r 
$ 


B. Vertical Inversion (“ Inverted Writing ”). 


5. Boy, aged 61%. (The name should read “J. Stacey.’’) 


9 ; 


6. Girl, aged 61. (Should read: “The man сате to Johnnie."') 


h WM OA cres e оа! 


Note to Figure 40 overleaf. 

It will be found instructive to examine the characteristics of the specimens point by poini 
to the details enumerated in Schedule V., p. 338. Observe more particularly (1) the general irregul: 
size and slope ; (2) the irregular and excessive thickening of the down-strokes, especially where effort is marked ; 
(3) the highly irregular alignment ; (4) the irregular spacing of letters—lateral wrist movements being usually 
excessive, but occasionally insufficient, and so producing a sprawling hand with occasionally crowded strokes ; 
(5) inco-ordinate and often incomplete letter-formation, due especially to jerky strokes and a fine tremor 
(the spasmodic movements are particularly noticeable in the loops and at the beginnings and ends of the 
letters; and sometimes carry the nib completely off the page) ; (6) blots, smudges, and corrections; (7) 
attempted control is sometimes successful, but often simply increases the involuntary movements: in the 
effort, the penholder is rigidly grasped, and the first child steadies the right thumb with the knuckles of the. 

^ 


left hand. 
In the reproductions overleaf the finer and more tremulous up-strokes and side-strokes appear, upon the 


mewhat thicker and firmer than the originals. Signs of tremor can thus be distinguished 


present paper, во! 


only by close inspection. 
It should be noted that samples from choreic, and indeed from nervous and unstable cbildren generally, 


vary greatly from day to day and from week to week. For example, a boy aged ten was brought to me by bis 
father on account of periodic fits of wandering and uncontrollability. On examining his old exercise books 
at school I found that he also showed periodic fits of bad work, the variations being most conspicuous | in his 
handwriting. Here one page might be as well written as that of a child of eleven ; another worse than that of 
And the aberrations in writing synchronised very closely, over the whole of the preceding 
(Cj. the neurotic delinquent described above, p. 293, footnote (1) аа 
ntal cases, to draw final generalisa- 
qon ot the mind taken at one 
v М ' 


а child of seven. 
year, with the aberrations in behaviour. 
fin. ‘These instances show how fallacious it is, especially in temperamei 


tions, as regards either handwriting or any other subject, from а single cross- 
Li * 


moment only. 4 
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E Евове 40.—Examples of Choreic Handwriting. 


1. Girl, aged 105. (Mental age = 13-1 years ; Educational Age = 11:4 years. B 


ackwardness duo chiefly 
to 18 months' absence between ages of 61 and 8.) 


2. Girl, aged 1Ij5. (Mental Аве = 10-6 years ; Educational Age = 9-8 years.) 
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(M.D.) schools examined by me, 7-1 per cent. of the boys and 13-6 per cent. of 
the girls showed a tendency to mirror-writirg in certain letters or figures, or 
under certain conditions (e.g., where required to write with the left hand, or 
to commence at the right-hand margin of the page ; compare sample 3 of 
Figure 39). Teachers report that the spontaneous dropping of such 
peculiarities, and particularly the spontaneous change trom left hand to right 
hand in writing and drawing, frequently concurs with a marked acceleration 
in general progress both among young normals and among defectives. ' 
Next to left-handedness, the commonest cause of backwardness in hand- 
vriting is to be sought in the motor inco-ordinations, nervous in origin, that 
characterise chorea and more general forms of emotional instability. In 
Figure 40 I append in facsimile two typical specimens of choreie script. With 
children of hysterical constitution, slovenliness' in handwriting, like im- 
patience of spelling (see above, page 321), is often traceable by psycho- 
analysis to what I may call a deep-rooted anti-neatness complex, dating 
from infancy. “Го the same complex Dr. Ernest Jones has ascribed “ (ће 
е letters and words in writing” among adults.? 


tendency to reve 


(v) DRAWING. \/ 
[Test 17.] 

“ Painting," says one of Wilde's characters, “ік a mode of autobiography 
invented ior the use of the illiterate.” Drawing, it might with equal truth 
be added, is a mode of self-revelation peculiarly adapted to those who cannot 
express their mental powers through the usual media of writing and speech. 
Tests of drawing come thus to be among the most valuable we possess. They do 
not, indeed, in my experiments, show such high correlations with intelligence + 
cor educational ability as are evinced by some of the foregoing tests, or, indeed, 
as have been claimed by early enthusiasts who deduced a priori what they 
could not discover by statistics. Nevertheless, they have one advantage 
over most of our other tests, whether tests of intelligence or tests of attain- 
ments : they do not depend upon an acquired power to manipulate abstract 
symbols, such as words or numbers. They are not linguistic ; they are not 
arithmetical. On the contrary, they open avenues to strange places in the 
childish mind, provinces that otherwise would remain untouched and un- 
explored. Drawing gives a penetrating glimpse into the child's powers of 
imagination and construction—of imagination, in terms of real things visual- 
ised, rather than of mere words uttered; of construction, in the sense of 
self-expression through the hand as guided by the eye. Unlike most tests 
cof manual construction—modelling, building, and handwork generally—it has 
two unique inducements : it requires no special apparatus, and brings with it 

“по special perplexities in marking for quality and in standardising samples. 
A picture gallery of sketches, all dealing with the samo subject, all executed 
by the same individual as year by year he passes from infancy to adolescence, 
will provide a valuable and vivid self-history which all can understand, а 
memoir (as it were) of the growing artist’s mind, of his mental, manual, and 
imaginative development. Мог will such a collection be without interest to 
the child himself. If the drawings are bound by each young draughtsman 
into a portfolio of his own, which shall not be too ruthlessly handed round 
by the teacher for the delectation of visitors, then an unfailing spur to 


t and admirable paper by Dr. James Kerr (71 eft-handeduess 
I may also refer to the excellent article by 


(C) On the whole subject. see the recen! 


and Mirrored Writing." School Hygiene, Feb. and May. 1920). 
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of Mr. Hugh Gordon (“ Left-handedness and Mental Deiciency," Brit. Psych Soc. (Educ, Sect). Abstract 
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through higher grades to the highest, but from one unique phase to another. 
through & series of transformations marked, no less characteristically, b; 4 
distinct and determinate features. Тһе several stages have been на 
and described, with some disagreement in detail, by American investigators 
And, amid certain peculiarities not unexpected (among others a slight pre- 
cocity)—all attributable to differences in childish experiences and in teaching 
methods, much the same phases reappear in age-scales derived from the 
drawings of London children. Confined as they are to a single sample from 
each successive year, the half-dozen pictures printed below can afford but 
в meagre notion of this evolution. I may, therefore, pardonably append a 
more detailed commentary in words. To those already apprised of previous 
work upon this subject what I have to say will be far from new. Nevertheless 
the leading points deserve reiteration. They illustrate most aptly how 
experiments at successive ages unfold the line of mental progress; they 
demonstrate most vividly how instruction in drawing, in spite of recent 
reforms, is still based upon logical principles deduced а priori, instead of 
upon generic principles gathered from observation at first hand. 

For convenience, I may perhaps mark off some six or seven distinguish- 
able steps. There is, however, no sudden transition or break. One phase 
glides imperceptibly into the next, as dawn passes into morning and morning 
into noon. From the items enumerated in my description the enquiring 
teacher will find it easy to reconstruct the schedule I have used. If then 
for every age he calculates the percentage among the drawings in school 
that show each of the features specified, he will arrive at а suggestive cross- 
tabulation, which will depict, more precisely than any words could do, the 
artistic progress of the children in his charge. Upon а similar tabulation 
(which, I hope, may be submitted later, when the data are more complete) 
the following generalisations are, for the most part, based а % P 


(1) The first stage may well be named the STAGE OF SCRIBBLE, Ав 


expression through speech begins with half-automatic cries and babblings, + 


so graphic expression begins with half-automatic scratching and scrawling of 
pencil upon paper. The scribbling stage may begin as early аѕ ће age of 2— ; 
it often swells to an eager interest about the age of 3— ; and may persist, even 
for some months after the child has entered the infants’ school, until about the 
end of the child’s fifth year. To teachers the details of this stage are familiar 
rather from the products of low-grade defectives than from those of younger 
normals. In both the general trend is much the same. 

The whole stage may be subdivided into three or four component 
periods. The phase begins with (а) а period of purposeless pencillings, 
enjoyed chiefly for the muscular movement, which, significantly enough, is 
first made usually from right to left. This leads to (0) 
purposive pencilling, іп which the results themselves become a centre of 
attention, and may be given a description or а name as chance likeness or 
fanciful caprice dictates. At the third period (c) the pencillings are imitative, 
mimicking the adult draughtsman’s general movements more often than copy- 
ing any drawn original or natural model. Through all these periods a study of 
the products of suck scribbling indicates, what direct observation of the child 
at work confirms, that motion is being gradually refined : wrist-movements 
come to dominate over erm-movements, finger-movements over wrist-move- 
ments. But the overmastering interest is still muscular rather than visual; 
there is as yet but small control by sight. Towards the mental age of four, 
the scribbling becomes, as it were, (d) localised (Figure 54; cf. also Figure 53). 
The child seeks to reproduce specific parts of the subject of his drawing. 
He scratches first this portion, then that portion, regardless of their rela- 
tive disposition within the whole; and rarely so much as approaches ап 
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э 
exhaustive enumeration of all the essentialparts. At first the scrawl may be 
quite unrecognisable without the aid of the child’s own utterances, as he works 
now at this feature, now at that. Here, as everywhere in child-study, it is 
of the utmost importance, not only to scrutinise tho finished product, but 
also to observe the child in the act of creation ; his ways must be watched 
as well as his works. The phase of localised scribbling is, however, a tran- 


oscillations ; and so to produce single lin t 
and firm, in place of massive scribbling (Figure 54; cf. also Figure 55). This. 
then, is a stage of LINE, though hardly yet of form. The change, of course, 
is greatly affected by instruction at home or at school.! Visual control is 
manifest, at first sporadically, and then with a steady progress. The serawls 
come slowly to resemble definito objects. The favourite subject has now 
become, even more exclusively than before, the human figure; and the 
drawing soon begins to show (Figure 54) almost invariably a rude circle for 
the head ; nearly as frequently a pair of dots for the eyes ; usually a pair 
of single lines to represent the legs; moro rarely a second rude circle for 
the body ; and, more rarely still, a second puir of lines to represent the arms ; 
feet, indeed, which are found in nearly 50 per cent. of my drawings at four, 
and in over 90 per cent. at five, appear earlier than body and arms. The 
eyes may be placed outside the circumference of the face (Figure 54); the 
arms may sprout from the head (Figure 55). A proper synthesis of the parts 
at this stage is usually unattainable, and often unattempted. Juxtaposition 
seems to suffice, 

(3) About the mental age of five the 
DESCRIPTIVE SYMBOLISM (Figure 55) апа b 


form, or at least the general plan, of the human figure is now reproduced 
with tolerable accuracy, though only as a crude symbolic scheme. (There 
is little attention to the shape, and still less attention to the relative pro- 
Portions of the several parts. Stiff geometrical contours still satisfy the 
child just as well as the soft irregular forms of nature) (Figures 57 and 58). 
The head may be circular, oval, or Square; the body, circular, oval, square, 
triangular, or bottle-shaped. The arms and legs are represented at first by 
single lines ; but between the ages of six i 


child enters on a period of 
y the age of six (Figure 56) the 


conventional form. The eye—which is 
sented by a dot, by a circle, by a dot ina circle, 
The fingers may radiate from a point like the ray; 
the prongs of a trident ; they may be (to borr 
crenate, lobate, palmate, or digitate. Similar 
nose, mouth and feet. Knees, elbows, and 

Stage is reached, conspieuously absent. Exc 
feathered hat and a transparent skirt, the same se 
ая forjman. Laid horizontally, with 
serves, with equal felicity, drawn large, for a h 
for a cat or a dog. The general schema ass 


somewhat different types 5 but the same child clings pretty closely, for most 

purposes and for long periods, to the same favourite pattern. Ifthe subject to 

be drawn is before him, it matters ittle whether that subject 
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for examplo—stands, sits, prests a full face, a profile, or his back; the 
portrait is the same. Indeed, at this stage and during much of the next, a 
few will look at the copy or model only once ; most will not look at all. 

(4) After the child has been at school for a year or two there is an 
effort at greater realism, а REALISM, however, which is at first still DESCRIP- 
TIVE rather than depictive, logical rather than visual. Drawing is still a 
form of silent language, not a form of art. The child sets down what he 
knows, not what he sees; and is still thinking, not of the present individual, 
but rather of the generic type. Heis trying, by his pictures, to communicate, 
or perhaps merely to express, and sometimes only, it would scem, to catalogue, 
all that’ he remembers, or all that interests him, in the subject to be drawn. 
He does not pretend to represent that object, as it appears to his eye in a 
single moment, or from a single point of view. Though still generalised, the 
schemata become gradually more true to detail and to fact. Tho items, 
"however, are suggested more by the association of ideas than by the analysis 


of percepts. 

Ап early change, usually commencing about the age of seven, is that 
from full-face to profile (cf. Figures 57 and 58)—the face as drawn by the normal 
right-handed child turning usually to-the left (Figures 58, 59, 60, 61, 62, 64, 
and contrast 42). At the age of six, nearly 70 per cent. of the drawings are 
full-face ; at the age of eleven, nearly 70 per cent. will be profile. As is 
well known, all the parts do not undergo this transition at the same time 
(Figure 41). Тһе face (as shown by the outline of the nose) turns first ; but 
for long the two eyes may be visible on the same side. Later, the body 
(as shown by the buttons) rotates to the left; but the two arms may still 
excend in opposite directions. The drawing is thus а monstrous hybrid of 
two incompatible aspects—half profile, half full view. Some portraits, 
indeed, may show the same feature by both methods; and thus exhibit, like 
some malformed image from Hindoo mythology, two mouths, two noses, 
and three or four gesticulating arms. А 

Perspective, opacity, foreshortening, and all the consequences of single- 
ness of viewpoint, are still disregarded. Clothes are drawn; but usually 
appear diaphanous—the outlines of the body, legs or arms shining, as it were, 
through the coat, the trouser, or the sleeve (Figure 59), the crown of the head 
through the substance of the hat (Figure 58). There is a gathering interest 
in decorative details. Buttons, hats, pipes, cigarettes, beards, moustaches, 
sticks and umbrellas, pockets and watch-chains, attract increasing notice; 
ach comes to the focus of attention, it may borrow, for à while, an 
exaggerated size and a preposterous richness (Figures 59, 61, and 62). — 

(5) By the age of nine or ten the increasing demand for realism brings 
with it a great improvement in technique. Hitherto the child has drawn chiefly 
from memory and imagination ; he now inclines to trace or copy the draw- 
ings made by others, and even spontaneously to draw from nature. There 
is an effort to portray the external semblance of the object as it 1s seen by 
an unsophisticated vision. And thus the stage of logical or descriptive realism 


yields to one of VISUAL REALISM (Figures 60 and 61). The child no longer 
confounds what he knows with what he sees ; he has recovered what may be 


called the native innocence of the eye. s 

We may distinguish, first, (a) a two-dimensional sub-phase. The draw- 
ing of the whole and of its parts is attempted only in outline ; and aspects 
are predominantly chosen that can be readily transferred. to two dimensions 
(Figure 60). But gradually—very largely by studying or redrawing from 
copies—solidity is attempted. The figure appears at first in silhouette ; then 
in relief; and, only after а long delay, in the round. This marks (b) a three- 
dimensional sub-phase (Figure 62). The three-quarter view is during the 
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School period attacked but rarely. Particular types are now delineated— 
2 soldier or a sailor; later particular individuals—“ Charlie Chaplin,” 
“Teacher,” or “ King George"; and the title may be subscribed in orna- 
mental lettering (cf. Figure 63). Тһе figures, too, instead of floating in the 
air, are given a line or two of ground to stand on (Figure 60, et seq.), perhaps 
a background to stand up against (Figure 64). Into the better drawings 
action is freely introduced (Figure 62) ; and, later on, there are constant efforts 
seen best on a comparison of different drawings by the same individual, not 
only to characterise, but even to dramatise the subject of the sketch. 
Landscapes are now not infrequently attempted. Hitherto, endeavours 
to represent a complicated scene would produce jumbled panoramas, half 
maps, half juxtaposed vignettes, like the illustrations of the early chroniclers, 


the age of eleven, however, there is consider. 
2nd to perspective ; and later, particularly among the brighter children, a 
little shading and an occasional foreshortening. A properly placed horizon 
is rarely to be seen before the last of the stages hero to be described. 

(6) A phase of REPRESSION follows. Tt overtakes most children during 
the prepubertal period, somewhere between the eleventh and fourteenth 
years, setting in most commonly about the age of thirteen (Figure 63). 
With many there is a danger of arrest at an even earlier stage. Near the 
termination of school life the drawings often show an apparent deterioration 
or regression, a regression which, in my view, is by no means to be ascribed 
56 pupils have left the elementary depart- 
ments. Tt is part of the child's natural development. Progress, where it 
appears, is now at best laborious and slow. The young draughtsman seems 
disillusioned and discouraged ; the confidence, the keenness, so requisite for 
realistic renderings, has left him. In some instances, at least, as analysis and 
psycho-analysis show, the repression is to be 
than to intellectual changes. 
the earlier and almost universa 


times obscure: inereased power of Observation, increased capacity for 


augment, no doubt, an increasing self-consciousness 
criticism, due partly to other causes. From expres- 
and through movement generally, interest is transferred 
and the fascination of the pencil, if it 


;, and in a preference for conventi 
designs. Among the spontaneous drawings of 
at the ages of six and seven are drawings 
depict animals, plants, horses, ships А 

conventional designs аге virtually non 
fourteen the order of preference is almo. 
designs are commonest ; the human 


. The drawings are now made to 


embracing the full length (cf. Figure 63). From 
about the age of fifteen onwards, drawing for the first time blossoms into a. 
- In adolescent girls, 
preponderate—a love of richness in colour, 


line. Among youths, the recrudescence of draugh i 
technical or mechanical outlet, Boy ola "rire Fe 


FIGURE 41. 


Drawing by Backward Girl (Aged 719). 
Showing “ Mixed Profile.” 


The contour of the head, particularly the nose and hair, are in profile; the 
two eyes, two arms, two legs, two rows of buttons show a front view; note 
also, that while the nose turns to the left, the feet turn to the right; and 


there are two mouths and no ears. 
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Median Sample for Mental Defectives (Age 10-). 
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final stage is never reached. The talented few, indeed, come to this point 
at а somewhat earlier chronological age. But it is, in my experience, not 
easy to diagnose with any certainty, among individual children, special 
artistic powers before this phase is entered—that is, not before the calendar 
age of eleven even in the most precocious. 

Such, then, or nearly such, is the general course whieh the development 
of ability in drawing seems to pursue. Тһе teacher who attempts to assign to 
a child a rough mental age for this subject will probably find it helpful to bear 
in mind the foregoing details, as well as to compare the product to be assessed 
with the samples reproduced below. It should be noted, however, that 
deviations above and below the average show other characteristics than 
those of mere immaturity or precocity in the natural line of development. 

It would not be difficult, were this the place, to deduce from these par- 
ticulars а practical body of recommendations respecting the teaching methods 
most appropriate to each age and stage. But the corollaries will be suffi- 
ciently obvious. The natural tendencies of mental growth should be followed, 
not forced ; here as elsewhere compliance rather than constraint should be 

the watchword. We have to do with an activity of such burning interest 
for the young child that some have fancied it rises from an inborn racial 
instinct ; we must beware, therefore, of cooling or dimming that ardour, or 
of allowing it to become extinguished before its full progress is achieved. 
The tedious grammar of drawing must be postponed until the need for it is 
felt ; and the child should be suffered to draw what he knows he wants to 
draw, not what we think he ought to draw. In the earlier stages we may 
assist him to à better feeling for proportion, without insisting upon rigid 
correctness or excessive symmetry ; in the latter stages we may supply hin 
with copies that will lift him over the technical difficulties which he is be- 
- ginning to feel and face, without, however, forcing models upon him prema- 
turely аб а time when he draws rather from what he imagines than from 
what Но sees. And at every stage, in drawing as in all other subjects, we 
should strive to keep slightly ahead of, but never to outdistance, the mind 
of the child as he proceeds from phase to phase. 1 
'To obtain comparative tables for quality in drawing, the method adopted 
for quglity in handwriting has again been utilised. Ву reference to the median 
saia fes: the drawing of each child has been awarded a mental age ; and 
from these mental ages the averages, standard deviations, and borderlines 
have been computed (see Table LVII) In drawing, even among normal chil- 
dren, boys are eminently superior to girls ; and among older children of special 
schools the difference is still more pronounced. Although. as I have else- 
where shown, the correlation between ability in drawing and general ability 
is, among boys, and particularly among older boys, by no means large ; yet 
among girls, and particularly among younger girls, it is in no way negligible.* 
Of all special scholastic abilities, that which underlies drawing is (with the 
exception of music, which falls outside our presept scope) the most easily 
verified. Yet among girls the specific talent for drawing is small, and plays 
but а slender part. А young girl's drawing depends largely upon her 
general ability. Consequently, for the diagnosis of intelligence, to rely, in 
part, at any rate, upon accomplishments in drawing is somewhat safer with 
a girl of eight than it would be with a boy of twelve. 

Тһе correlation between drawing and intelligence is not altogether 

linear; that is to say, the inferences from one capacity to the other cannot 


is a special instance illustrating two general facts,which I have alread, 
that the general mental factor pervading all scholastic activities р! 
t of all, during earlier years as contrasted with later, and, secondly, 


у emphasised 
redominates 


() This, doubtless, 
among girls 


above (p. 294): namely, 
in а greater measure, firs 
as compared with boys. 
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be drawn with equal security in either direction. Among children, intel- 
lectual ability usually connotes graphical ability ; but graphical ability does 
not necessarily connote intellectual ability. Pupils^who appear most intelli- 
gent in other lessons are, as a rule, above the average in the drawing lesson ; 
on the other hand, pupils who are extremely backward in the more academic 
subjects—in reading and spelling, in arithmetic and composition—not in- 
frequently display much ability in drawing and handwork, А teacher in an 
older class containing, as he believes, many backward boys, will be tempted 
to revise his judgments concerning many of them when he has given the 
whole group a set of tests in manual dexterity. Аз for prediction, most 
children who show artistic talent in later life prove to have drawn well in 
earlier years. But, even by the age of eleven, there are many children whose 
latent artistic powers have not yet ripened ; and, inversely, there are many 
children whose talents, although of fair promise before the pre-adolescent 
Stage is reached, experience an unforeseen repression or arrest, and so fail to 
redeem their early pledge. 

The divergences, both in merit and method, between the drawings of 
boys and girls have so impressed the earlier investigators that some of the 
most eminent! urge for the two sexes courses entirely separate. In my own 
investigations, it is rather the divergences already existing between the two 
ely responsible for the divergence in the results. 
In boys' departments, for example, a greater proportion of time is allotted 
j too easily overlooked by external enquirers. Thus 


_ In part, however, it must be owned, the sex-difference seems undeniably 
Innate. It affects the drawing of subjects not taught in the drawing lesson ; 


fields, ‚ Girls copy objects that are actually in front of them; boys turn 
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three years younger. The majority of defectives suffer an arrest during 
what I have distinguished as the fourth period. Some never reach it. Few 
advance beyond it. 

z There are, however, in the drawings of defectives special differences in 
kind and character, as well as a general deficiency in degree ; so that it is 
usually quite possible to distinguish the drawing of an older defective from 
that of a younger normal child (cf. Figure 42). These differences well deserve 
study. They may perhaps be most briefly epitomised by saying that the 
drawings of the defective are apt to include inconsistent features characteris- 
ing phases of development which among normals are distinct and even 
remote. Thus in the defective’s portrait of the human figure the face may 
be a mixed profile, as at stage four ; the body may be a hard square, as at 
stage three ; the arms may be omitted, as at stage two. Such а composite, 
indeed, is not rare among normals. But, on to this mixed and primitive 
scheme, the defective will fit a mass of detail which the normal child seldom 
observes until the mental age of eleven or twelve—a Hohenzollern moustache, 
buttons and pockets of unusual type or arrangement, a packet of a particular 
"brand of cigarettes with the name ostentatiously displayed ; and upon and 
around the whole he may weave a profusion of rhythmic decoration for & 
background, such as а normal child rarely attempts till near the stage of 
puberty. Тһе odd, incongruous product reminds us of those urchins who 
strut the poorer streets, clothed in the discarded garments of relatives of 
almost every age. 

'The symbolic and decorative elements which, with the normal child, 
are chiefly confined to certain stages of development, are to be found at 
almost every phase in the drawings of the higher-grade defective; and, 
owing to his greater command of the pencil, they are pushed to such bizarre 
degrees as to tinge most of the portraits with a quality of caricature. 
Schemata also tend to predominate throughout. А defective of thirteen or 
fourteen may still draw for the body а symmetrical oblong or triangle, with 
semicircles at the sides for arms, and parallel straight lines at the lower 
corners for the legs; and, if а ruler is handy, the human figure may be 
ingeniously ruled in lines perfectly straight ; the hands may be constructed 
of rays т в fashion no less geometrical; and in every limb and feature the 
schematic character seems almost perversely accentuated. Decoration is 
exaggerated at nearly every stage. The hair may be a chain of loops 
or curls. The clothes (which are nearly always transparent) may be covered 
with rows of buttons, or with patterns of criss-cross lines or chequered 
squares. All this grotesqueness is enhanced by the fact that the sense of 
relative size and position is extremely poor. The head may be larger than 
the body; the arms may be as long as the entire figure. The eye, drawn 
elaborately perhaps with radiating eyelashes, may appear in the middle of 
the cheek; and the ear below the eye. Further, there is frequently an 
impression conveyed of something unfinished; one arm may be shaded, 
but the child has forgotten to shade the other ; and the whole figure may be 
mathematically symmetrical except for one arm or one leg, which shows & 
sudden change of schema, or perhaps is missing altogether. 

; The striking feature of the defective's drawing is thus а want of рго- 
portion—a want of proportion not merely in the amount of space, but also 
in the amount of attention and labour, bestowed upon the several parts. 
The original, implicit apprehension of the whole, which, as a determining 
tendency or idée directrice, should control and harmonise the work upon the 
various portions, tends to dissolve and vanish; and the artist is carried 
away at a tangent, to elaborate, with perverted intricacy, some subordinate 


detail that for the moment engrosses his interest. 
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(vi) HANDWORK. 
[Tests 18 and 19.] 

Ability in manual construction is, of all school capacities, the most 
perplexing to assess. Standing, as it does, apart from other scholastic 
activities, rclated, as it is, to tasks of industrial life, it is plainly a capacity 
of unusual significance. Its measurement, therefore, is a subject eminently 
suited for research by {һе specialist teacher. 

In the present enquiry, the test-material chiefly consisted of wooden- 
building blocks of various sizes and shapes. As with other tests, the exercise 
has taken one or other of the twin forms that constantly recur—either that 
of a qualitative test of merit or that of a quantitative test of speed. 

In the speed test (Test 18) а 1nodel of a ** house,” erected with a dozen 
‚ was put before the child. He was given a duplicate set of twelve 
pieces ; апа was asked to reproduce the model in front of him as 

quickly.as he could. The time required to build an exact copy was accepted 
as the measure of his efficiency. If his first trial was inaccurate or incom- 
plete, he was instructed to continue, and eventually assisted, until tho 
‚ Product was correct in every point. An error, or an inability to construct 
certain portions without help, thus counted by extending his total time. 

In the qualitative test (Test 19) the child was given thirty blocks and 
enjoined to make what he chose—the best thing he could think of. The 
product was marked for merit according to an arbitrary scale based on a 
comparison with the average productions of normal children of each ago. 4 

Tables LVIII and LIX Show the results for the two forms of the test. 
There is а Striking sex-difference, particularly in that form of tho test which 
calls for the spontaneous invention of an original design. Тһе boys aro 
quicker and moro creative. Тһе difference between normals and defectives 
of the Same age, compared with that discovered in most of the preceding 
tests, is small. Indeed, зо great is the overlapping that the formulation of 
a borderline would be grossly misleading. 

For the measurement of individual children, as distinct from the calcu- 
lation of averages, the test, in both its forms, proved highly unsatisfactory. 
Often, from one day to another, achild’stimein the speed test and his marking 
in the qualitative test would fluctuate widely. А model of a dozen pieces, too, 
which young children and defectives ean put together, seemed far too simple 
to elicit individual differences of ability among older normal children. For. 
the latter I have preferred to take some plates and bolts from а тессапо 


outfit, or a dozen interlocking Strips from a set of miniature building planks ; 
and then to require, as before, first a timed rec 


onstruction from а pattern, 

and afterwards an original design. But with all forms of material bought 

frorn toy-shops the child’s performances are influenced by previous practice— 

by work or play with bricks, blocks, clay, building apparatus, and similar 
media at home or at school, ~ 

For inore recent experiments, therefore, I ha 

& more homely and moro varied form—match-sticks, wocden dises made 

from cotton reels, pieces of tin, strips, sticks, "апа blocks of different sizes, 

and a little plasticine’ БО small in amount that it is available for joining 

rather than for modelling.? Тһе pieces have been so selected that fairly 


Ө) Owing to the time occupied by this Vest and the numerous moiitication 
sto improve it, th 5 given аге based upon very sle: 

among both normals and defectives, Further, since th 
entirely ty reproduce the model c 
instances occurring more rarely in other tests, to deduci 
the median and quartiles and the р 


ve assembled materials of 


їз introduced in the endeavour 
ader numbers—about fifty cases for cach age-group 
e weakest individuals among the lowest ages failed 
f their own, it has been necessary here, asin analogous 
o approximate averages and standard deviations {тст 
eneral form of the сигуе of distribution. 

9 are bored and pointed for junction. This makes the 
с E in of designs still, nore limited and specific and eliminates the possible effects of familiarity with. 

plasticine. , Р 
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definite objects, ranging from a three-legged stool to a four-wheeled waggon, 

suggest themselves for construction. By photographing a number of median 

samples for each age, the marking сап be rendered reasonably objective. 

The whole task turns more upon ingenuity than upon familiarity with pur- 

chased toys ; and familiarity with any one particular medium is discounted 
by the great varicty. Apart from direct instruction in toy-making, a child 

is likely to have had experience in such rough and varied materials, only if 

he has himself, by virtue of a native interest or inborn talent, exploited the» 
possibilities of household odds and ends in making playthings at home. 

To present this or, indeed, any other test of original construction in | 
sufficient detail for practical use would need many pages of print, and many . 
illustrations of typical products. But the tests remain as yet in an experi- 
mental form and at a tentative stage. Consequently, a full description here 
would hardly be justified. This composite material, however, seems to point 
to the most profitable direction for future research. 3 

In assessing handwork for girls I have commonly made use of the same 
materia! as I have employed for boys. With girls, however, I have also 
attempted, upon a more limited plan, tests of ability to sew. After several 
experiments it appeared that a practical seale of sewing ability was best 
limited to speed and neatness in making a few simple, standard stitches with. 
some simple, standard material. The construction of completed articles— 
handkerchiefs, bags, and garments—was found to involve a test far more 
lengthy and far less reliable. Тһе children were accordingly required to 

.hem, gather, oversew, and back-stitch pieces of calico ; and median samples 
for each age were selected as before. The ability to sew, however, depends 
so largely upon practice. and instruction, and is, in consequence, so much 
more limited in diagnostic significance, that again I give no detailed results." 


Case Illustrative of Backwardness in Handwork. 


Case VII. Boy; Age 12,%;. Class, Standard VI. 


Binet, 10-6 (fails in memory-drawing and five 


Intelligence Tests. А ‹ 
ith missing features and divided card ; his 


weights; has unusual trouble w. 
drawing of a diamond just passes). Reasoning, 10-8. Other Tests, 11-0. 
Educational Tests. Reading, 10-5. Spelling, 10-7. Arithmetic : Mental, 
10-8; Mechanical, 10-2. Problems, 10-8. Fundamental Rules, 10-0. Com- 
` position, 11:0. Writing, 8-5. Drawing, 7:5. Handwork, 7:0. 
Motor control and co-ordination, exceedingly poor. 


Delayed mechanical memory, rather poor. Other 
table: emotional aud 


Psychological Tests. 
Visual memory, poor. 
forms of memory, good. Temperament, somewhat uns 

‘impulsive. 

Diagnosis. The child's backwardness is largely due to early ill-health 
(rheumatism). It will be noted that, unlike the typical backward child, he 
is better in subjects demanding reasoning than in the more mechanical sub- 
jects. His chief deficiency, however, is for manual work. This is partly 
due to weakness of muscles and of muscular control; but is doubtless further 
aggravated by an inability to visualise the concrete things ho is copying or 
constructing. No definite outbreak of charea could be traced; but he 
presents many resemblances to the sub-choreic type. 


(3) Iam especially indebted to Miss V. G. Pelling for advice and assistance in attempting these sewing 
tests, The teacher who wishes to attempt such scales for herself will find a suggestive experiment recorded 
by Miss Katherine Murdoch in The Measurement of Certain Elements of Handsewing (Columbia University : 
Teachers’ College Contributions to Education). The scale there given is illustrated by photographed samples + 
but the samples are not selected upon an age basis; and the scale itself has still to be standardised. 

у 
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Treatment. Largely physical, to improve general health, muscular 
strength, and co-ordination. Special coaching in formal subjects. _ To use 
intelligence and reasoning rather than blind trial and error in dealing with 
concrete problems. Аз an experiment, practico in tests of visualisation. 


Progress. In reading and arithmetic he has made nearly two years’ 
progress in the course of a year; in spelling, somewhat less. Handwriting 
has somewhat improved with improvement of health (level roughly 10-0) ; 
but still shows signs of fluctuation with health and weather. In drawing | 


and handwork he has barely made half a year's progress, Хо clear improve- 
ment in visualisation as such. 


(vii) COMPOSITION. 


" [Test 20.] 
That which of all School tests is at once 

fascinating still remains for notice. 
handwriting, may be marked both fi 
subject the same exercise may serv 
In the present enquiry the to 
“School.” This title was selected, 
а subject interesting and well know 
affords something familiar and con 
the same time, offers itself to a 


the most fertile and the most 
English composition, like handwork or 
or speed and for quality. But with this 
e for the measurement of both features. 
pic chosen for tho children’s essays was 
out of many others, because it announces 
vn to all school children ; апа, moreover, 
crete to the young and to the dull, and, at 
broader treatment and more abstract dis- 
st and ablest.: Exactly half an hour was 


r for amount. 

t sight appear, the mere amount written is 
young or backward children, speed of com- 
gh measure of performance, no bad index of ability 
too, there is between the two sexes a remarkable 
divergence. Even upon paper, girls are more voluble than boys. 

Qualjty of composition, however, is far more significant than quantity ; 
and provides not only for linguistic ability, but also for educational capacity, 
and indeed for intelligence generally, a test infinitely superior. With 
composition, as with handwriting and drawing, 
best be measured by the method of samples. Here, as for 
have constructed © Probable error ” se 
mens, however, which constitute Ж 
to reproduce the most essential. 
These are printed without chan; 
to 426. Norms for quality, in 

The common method of markin, 
lences, to note only definite faults, 
to subtract that number from an 
standpoint almost worthless, 


(Table LX). In speed, 


©) The word “School ” 

tendency to alter thig title: 1 ез “ Our School,” ““ 
эче, School,” Му s 

Life," and so forth—modifieations which, vitiate many of de е 
made, It is hardly necessary 
until the last moment, when, 
headed, the test-period is about to commence, 

(*) The omission of this warning, especially in the аһзе isi 

: Ё А "ng, nce Of а visibl i s 

formal perorations. The children simply break off when the expiration кеты E 


теп and teachers haye a curious 
hool,” ** The School,” '* School 
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considerably if symbols be affixed in the margin drawing attention to the 
type of fault, and if from time to time they be allowed to relieve the 
teacher's labour by marking each other's exercises. 

А schedule of items to be noted and faults to be overcome will be found 
of great service both in assessing literary merit and in teaching literary 
technique. Such a schedule should include not only (1) the more mechani- 
cal aspects of composition—as writing, spelling, punctuation, grammar, 
syntax; but also (2) the more strietly literary aspects of composition—as 
range, correctness, and appropriateness of information, of vocabulary, and 
of rhetorical devices ; and, above all, (3) the logical aspects of composition 
—that is, the general organisation of ideas, as revealed by the unity, the 
complexity; the relevance, and the sequence of sentences and of paragraphs, 
and, indeed, by the intellectual structure of the essay as a whole. To print a 
detailed schedule for English composition, analogous to that given above 
for handwriting, would require a disproportionate allowance of space. From 
the headings here briefly enumerated the experienced teacher can readily 
elaborate his own. Р 

А rapid reference to the samples reproduced will discover а progress, 
fairly definite and tolerably well sustained, in most of these special char- 
&cteristies.! None perhaps is more suggestive than the use of connectives and 
conjunctions. Thought is synthetic ; and the growing richness of mentality 
unveils itself in the growing fullness and complexity of its expression in 
words. Sentences to begin with are simple and asyndeton. But co-ordinating 
conjunctions, particularly “and,” are inserted at an early stage. Temporal 
conjunctions (4 when," “as,” “ while”) appear later; and, later still, 
conjunctions of cause (“ because” and “зіпсе ”) and contingency (“if ” 
and “unless ”). At first, each sentence starts a fresh subject. At the age 
of seven there are as many topics as there are clauses. The whole essay is 
a bald list of unassorted remarks, as incoherent and disjointed as a leaf from 
a grocer’s catalogue. А year or so later, two or three conseeutive sentences 
may sustain the same proposition ; but there is still a persistent tendency to 
revert, illogically and irrelevantly, to a point already done with. At the age 
of eleven or twelve, the essay is subdivided into sections; and separate 
themes have separate paragraphs. Even with children comparatively young, 
however, the compositions may open with a brief preamble—usually a 
definition of school or an announcement of its purpose. But they do not 
so much formally conclude as suddenly leave off. Only the oldest indulge 
in a definite close—an inference drawn or a moral appended. To introduce, 
it would seem, is easier than to perorate ; the overture more natural than 
the finale. қ Я 

The changes in the child's intellectual outlook аго cleerly mirrored in 
his compositions. Throughout school life, it is evident, his comprehension 
of space relations is gradually widening. His horizon becomes enlarged ; 
his world more systematically arranged. And, by somewhat later stages, 
it would appear, his notion of time pursues a parallel development. There 
is, too, а constant progress in the degree of generality or abstraction which 
his mind can envisage: the concrete conception of school as one particular 
building, his own school, yields to a more general conception of school as & 
class or type of building; and this in. turn gives way ultimately to an 
abstract conception of school as a social institution. 

One cardinal symptom is the length of the sentences. Owing largely 
to the multiplication of conjunctions, the sentence tends to expand with an 


() A brief but most suggestive study of children's compositions will be found in a paper by C. W. Kimmins, 
Journ, Erp. Ped., 1916, Vol. IIL., No. 5, pp. 289-295, " Methods of Expression used by London School 


Children.” 
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inerease of ability or with ап айуапсе in age. From seven to fourteen, the 


&verage number oí words in the sentence grows steadily from about six or 
Seven to about sixteen or seventeen (Table LXII). Compared, however, with 
&verages to be tound among recognised authors, even the highest of these figures 
islow. For most modern writers the averages lie between twenty and forty. 
Ап average below the former impresses the reader as jerky and snappy ; 
an average above the latter as cumbrous and diffuse. With children, indeed, 
length of sentence forms a 5004 index of the span of verbal synthesis—that 
is, of power to organise thought in units of high complexity, and to formu- 
late those units in words. It is, in consequence, à rough measure of literary 
ability; the longer the sentence, the abler the writer. But with adults, 
d be reversed or, at апу rate, qualified. 
example, the habitual propensity of the 
sprawl. Only the practised pen forms 
like the utterances, let us say, of Mr. Masefield. 
otoriously curt. Their average, indeed, outruns 
hildren, amounting to approximately twenty- 
three words. Nevertheless, few 


to condense, to expand 
statements with a seri 
the short, shar 


solid structure. Even а 


form, a fact which I have 8 


y àge—namely, 
еп in the same 


(*) Fifteen to fifty words are the extremes general], 
> У qu 
The Writing of English, р. 167 f. eres 


five words, and two or three ot ne: 
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marks the middle of the senior school сагеег, and forms for the brightest 
pupils the final phase before tho elementary school is exchanged for the 
secondary or the central. For this age I shall take, from among all the 
elementary school children of a single borough, two specimens of composition 
from the two extremes of ability, one from the keenest and one from the 
meanest, the best essay and the worst essay that I have as yet encountered. 

I shall quote first the composition of a girl aged 10,54. Judged by my 
tests she is, out of a school population averaging in this borough about three 
thousand for each age-group, the cleverest child in her year. А girl of high 
mental powers and of still higher mental promise, in tests of intelligence 
thoughtful and observant, clear in describing what she observes, and cogent in 
arguing what she has thought out, in tests of attainment quick and accurate, 
а good linguist, а good mathematician, deft with the needle, neat with the 
pencil, and, above all, a constant and omnivorous reader, she appears, alike 
in general ability and in the special subjects of the school, foremost among ` 
these thousands.! Her essay, written in class, was prompted by a picture- 
posteard of G. F. Watts' Hope. For eliciting both intellectual and tempera- 
montal qualities, pietures of this kind furnish most effective material. Her 
exereise on School, though good, was not unique. > 


HOPE. 
Sublimely, majestically sorrowful she seems. Yet her 
name is Hope. Cowering low, not in submission to Fate, 
but longing for happiness, she sits, blindfolded; and 
fingers, lovingly and musingly, the one vibrating string of 
her lyre, striving to create sweet melody. The first beam» 
of sunshine is kissing her feet ; and in her inmost soul she 
wonders whether the timo will come when it will kiss her 
drooping head. 
She is the good spirit of the world, and the ruler of | 
the minds of those who dwell in it. In the darkest hour of 
night sho visits us, and helps us to wait patiently for dawn 
“апа the light. - | 
Hope cannot read the future. But the morning star, 
the eye of Heaven, is a prophet ; and though Hope cannot 
seo it, she fools its light shining in her heart. It puts into 
her soul dreams of happiness, thoughts of the realisation 
of her ideals, and the winning of eternal bliss. 
In the most unhappy moments of the life of man, she 
comes to him, drives away " despair, and teaches him 
patience. She is like a sparkling and refreshing fountain 
to a thirsty flower, or a light seen in the darkness by some 
weary footsore traveller. 
"The style of this essay in a girl of this age is perhaps not of a kind to 
be too zealously encouraged. In its language, іп itssentiments, in its literary 
flowers and figures, it is all too plainly touched by the influence of the child's 


favourite writer at the moment—a well-known authoress of mystic novels. 
Nevertheless, the piece bears many marks, both ebvious and recondite, of 


(2) With the supplementary intelligence tests, with my reasoning tests, and with tests of special scholastic 
-attainments, her mental quotient was, in the main, curiously uniform, namely, about 155 per cent. With the 
Binet-Simon scale it was somewhat lower. But at this plane such a figure has no precise significance. 


- 
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a mind peculiarly original, a skill in the use of words that is all her own. 1 
may perhaps pause for a moment over one only of the more elusive. Those 
familiar with Prof. Saintsbury's History of Prose Rhythm will recognise in the 
child's diction many of the rhythmic types which he notes as recurrent in 
classical prose of the highest and most aspiring order. Take, for a revealing 
instance, her second paragraph. It consists of two sentences balanced one 
against the other. Each of these sentences in turn contains two co-ordinate 
clauses, similarly balanced in a fashion almost biblical, and ending respectively 
іп an anapzst (“öf thé world ") and а dactyl (“dwēll in it ”), and then in a 
dactyl (* visits йз”) and an anapest (“and thé light"). This intricate 
polyphony is succeeded by a curt contrasting statement of five words only, 
which ushers in a paragraph of four sentences, each progressively lengthened 
through seven, thirteen, sixteen, and thirty-one syllables, the whole closing 
in a triple parallelism. The ionic a minore undertone, so constant an accom- 
paniment of romanti writing, is throughout curiously insistent, like a 
contrapuntal melody in a fugue. It sustains the four clauses of the second 
paragraph (“dnd thé rülér / df thé minds бї [thóse whó dwéllin . . .” ete.) ; 
while in the final paragraph the rocking of the cradle heard above the lullaby 


becomes almost too obtrusive. From start to finish, and above all in these 
two paragraphs, a pleasing prevalence of liquid consonants, and a skilful 
variation of broad vowels, still 


n further heightens an effect, not wholly in- 
appropriate, of a consolatory music. 


To trace in a child’s exercise subtleties such as th 


Let the reader, 


o y this young genius lives а 
А A 
normal ”3 children of the same аре, resident in 

U) pp. 97 el seq. 

(2) Тһе Renaissance, 1912 edition, p. 130. Note 
thé rocks / Among which shé / sits 
sccréts / Of thé gràve ; Апа / his 

C) In previous papers 
ception” of a picture may throw unexpected light on hi ДАА out how 
pomy to be noted in the form an in Fhe сот оп Bis inte 


own how even 
Tests may be revealed, For intensies 
The procedure has 


sults from their own Dupils in class ma; 
ЖӘЕ ыа ту Мез. Eyre and Spottiswoode. They Should Уве ue 
meti and that the title "rop. is printed р haweyor, 
n 


363 


the same borough, is poorest for composition. His essay, composed under 
precisely similar conditions, with the same picture in front of, him and with 
the same allowance of time, reads, or rather runs, as follows :— 


Wos a pon в tim a putr of a Irg sitndan was out a bot 
ro stne no. (“ Once upon а time a picture of a girl sitting 
down without any boots or stockings оп.”) 


This boy has made during tho last three years but little advance. The 
following essay on “ School," written by him at the age of 12] ?, as part of 
my general survey, excels the preceding in one clear point: it at least con- 
tains & verb and forms a sentence :— 


SCHOL. 


І lick Schol very mock dno ала бері in а myines wen 
we have Sepch. (“I like school very much and and 
specially in the morning when we have scripture.”’) 


А comparison with the average samples on page 423 will show that this 
effort falls well beneath the productions even of a medioere child of seven. 

The pair of essays on Hope supply a vivid illustration of the vast range 
of individual differences to be discovered within the limits of a single year. 
Those who are intimate with none but good schools will accept the first essay 
without demur; they will find the second incredible in a normal child of 
ten. Those who are conversant only with poor schools will readily admit 
that they have seen performances almost, though perhaps not quite, as 
illiterate as the second ; but will insist that the first has been inspired, or 
at least edited, by an older hand. Few, I suspect, are acquainted with both 
extremities of the scale. Tho two samples аге, of course, exceptions. Yet 
they aro not outstanding exceptions. In a large and truly representative 
collection of the writings of children of ten, a few will be found nearly as 
admirable as the first, а few almost as mean and pitiful as the second ; and 
between these two extremes the rest of the series might be marshalled in an 
order of diminishing merit, passing from one end of the scale to the other 
through barely perceptible gradations. So wide, so varied are the abilities 
of individual children at the same chronological age. 


5. RELATIVE BACKWARDNESS OF DEFECTIVES IN 
THE VARIOUS SUBJECTS. d 


As the last problem in this long review, it may be of interest to glance 
back through the catalogue of tests, and to enquire in what particular subjects 
of the ordinary school curriculum mentally defective children appear most 
backward and in what subjects their backwardness seems least pronounced. 
For a reply, the reader may first compare the set of tables brought together in 
the third appendix (pp. 427-438). These tables, as they stand, suggest that 
apart from а few notable exceptions, the differences in backwardness, revealed 
by the different tests, are by no means large. For an exact comparison, there- 
fore, it becomes essential that the results should be drawn from the same group 
of children throughout. For this purpose, I have, accordingly, selected data 
from those children only who were examined each in every one of the foregoing 
tests. The average of their marks I have converted, at each chronological 
year, into a mental or "educational" age; and from this again I have 
computed an “educational ratio,” which will express the educational age 
as а percentage of the chronological. 
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With the low averages obtained from the youngest children such com- 
putations and conversions would be highly untrustworthy. I have, accord- 
ingly, retained none but children aged 10-0 and upwards; and have also 
rejected children but recently transferred’ to a special school. The total 
number thus remaining is slender. It comprises 143 children. With a 
sample so small any distinctions by age or sex would be invalidated by a 
huge margin of error. Hence, in Table XX XVIII. the figures are shown for 
the entire group in the form of a single average educational ratio fur cach 
test. For many readers an “ educational ratio " is an abstract and unusual 
concept. , To lend it a significance more practical 
reconverted the ratios into the presumable ment 
the age of 14-0, the year of leaving the ordin 

A comparison of the figures suggests the fi 
of London special schools are most backw: 
spelling, in intelligent reading, 


and more concrete, I have 
al ages to be attained at 
ary elementary school. 1 

ollowing conclusions. Children 
ard in linguistic subjects?--in 
and in composition (the last a subject barely 
coming within the limits of their range). They are least backward in manual 
subjects—in handwork, in drawing, and in writing. In arithmetic their 
abilities vary with the type of sum. In the mechanical use of memorised 
tables—in addition and multiplication—they are, indeed, moderately 
accurate, though insufferably slow ; in subtraction and short division (the 
latter, again, hardly entering within the compass of their curriculum) they 
are lame and lamentably weak. Easy oral problems, dealing with simple 
money sums, they can solve with а measure of success; such work is alike 


mechanical and concrete, Written exercises in the four rules, whether simple 
or monetary, the older defectives 


rocesses of two or more steps aro involved, 
hat the subjeet be, when speed is 


The above comparisons 
Schools ; they do not apply t 
30 far from being the task i 


apply to the majority of children in special 
o all. Among the brighter defectives, reading, 


Aditi t 5 
On the other hand, for composition, i i psi 
problems), and for simple division, 
between normals and defectives, 


children. 


(2) On the other hand, Binet has Stated that * 
in the special classes, are all weak in number work, 
(4 the Feebleminded, p. 95). Sui 
have noted at various points, 
the diagnosis is made; 


" ts upon which i; i: 
kind of number work to which sach a statement refers, the diagnosis 


must not be pressed too Closely. As we 


+ (2) the age at which 
chiefly turns; (4) the 


^r 
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less, indeed, than а comparison of the respective averages would imply. 
Probably the mental age assigned for these subjects to the average defective, 
Somewhat magnifies, by its nature and size, his apparent attainments. At 
the corresponding mental level the young normal child is just learning the 
rudiments of these subjects; but he is learning them with great rapidity. 
The defective, on the contrary, learns them with laborious slowness—in truth, 
by comparison, with a diminishing speed. In these subjects, if we are to 
contrast the backwardness of the average defective with the attainments of - 
the average normal of his own chronological year, we ought rather to measure 
it in terms of the standard deviation for the normal age-group. ‘This pro- 
cedure, though cumbersome, would be more equitable and fair ; it is, 
however, too elaborate for my present data, and too technical for my present 
exposition. 


TABLE XXXVIII, 


Relative Attainments of Children of Special M.D. Schools in Tests of 
the Chief Subjects of the School Curriculum. 


Subject. Educational Age Educatioral 
at Fourteen. Ratio, 
Dictation es 
Spelling bs э» S% | 
Reading (Comprehension) s 
Composition (Quality ) s 


Reading (Speed, Discontinuous 
Simple Subtraction (Speed) 
Arithmetic (Problems, Written) 
Composition (Speed) 

Rending (Accuracy) *% 
Simple Division (Speed) .. 
Simple Subtraction (Accuracy) 
Simple Addition (Speed) .. Oe 
Arithmetic (Written, Mechanical) 
Reading (Speed, Continuous) 
Simple Division (Accuracy) 
Arithmetic (Oral) .. .. hia 
Simple Multiplication (Speed) .. 
Simple Addition (Accuracy) 
Writing (Speed) .. .. .. 
Simple Multiplication (Accuracy) 
Writing (Quality) “7 д» 
Drawing m 

Handwork 
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Average Educational Age and Ratio 
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Average Mental Age and Ratio (Binet- 


Simon scale) ЕЗ 8-1 57:6 


The foregoing comparison is not altogether barren of practical corollaries. 
In the school curriculum the main obstacles for the defective arise from the 
fundamental aspects of the linguistic subjects, 1nost of all, perhaps, from 
Spelling. Might it not, therefore, be judicious, with all save those who 
Possess special linguistic abilities, to aim in these particular Subjects (as I 
have already urged in detail above) only at the barest essentials ? We must 
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not be too easily seduced by the gloss of surface achievements, by a semblance 
of progress in the pages of а copybook, or the glib recitation of a lesson of 
the classroom. We must remember there will be an echo of education in 
the fine phrases of a parrot, if only its cage has been fortunately placed. 

In handwork, in oral problems, and in rote arithmetic, on the other 
hand, the relative excellence of the defective is more genuine; and springs 
more immediately from the relative powers of the pupil But here also 
they are enhanced by the educational methods of the teacher, which 
rightly accentuate and exploit these powers. At the same time, since 
mental speed is largely, even among low-grade intelligences, a matter 
of training and drill, the slow performance of defectives throughout 
the curriculum suggests that systematic practice, systematically renewed, 
might yield a sudden and sustained acceleration, and so reduce, if it did not 
remove, this disproportionate lethargy. But again the data are too meagre 
to bear the weight of such conclusions. Nor was it here my purpose to 
develop them at length; but only to illustrate by what means and with 


what prospects they may be deduced from such enquiries. 


6. CONCLUSION. 

_ And thus I am led 
from the beginning, 
present condition, 
ment, аз a provisi 


to reiterate at the close what I have emphasised 
that the scales are only tentative. Each test, in its 
is to be regarded as a venture rather than as an achieve- 
onal and imperfect illustration rather than as & finished 
_ and final product. It is put forward as a stimulus to the enquiring teacher, 

as a starting-point for further research, not as a ready-made instrument, 

calibrated, patented, warranted exact. If the tests are now somewhat 


prematurely published, it is in the hope that they may improve and profit 
by criticism, not that 


they may be used as touchstones for the criticism of 
the work of others. 


. From the need for a preliminary sketch or Preparatory design, the 
scientist is no more exempt than the artist. The sculptor, before he and his 
fellow-workmen set the plaster for the full-sized metal cast, kneads a minia- 
ture statuette in cheap and plastic clay. Such a studio model is all I have 


roughed out. There is plenty to retouch, to refashion, to remould. No one 


can mistake a raw and clumsy figurine for a polished effigy in bronze. 


To attempt a complete collection of standardised scholastic tests will 
be assuredly to undertake a colossus. To perfect such a series will be a 
task beyond the power of any solitary investigator, experimenting only in 
га few selected schools. It must be the self-appointed duty of a large band 
of co-operating enquirers—expert teachers, examining each his own pupils 
according to some prearranged scheme, pooling the results from a wide 
variety and a large number of даера constantly criticising one 


rtments, 

another's test-questions, constantly checking their own &ge-norms, reviewing 
and revising the whole in the light both of general teaching experience and 
of special knowledge of special subjects. 'The Sooner such research proves 
these scales to be worthless, the sooner will their aim have been achieved. 


CYRIL Burr. 
9th June, 1920. ae 
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APPENDIX 1. 


MATERIALS FOR READING, SPELLING AND ARITHMETIC TESTS. 


Test 1. 
READING (ACCURACY). 
Graded Vocabulary Test. 


For test material, see over-leaf. 


For Instructions, see pp. 298-9. For Norms, see Table XXXIX., р. 427. 


Age last 
Birthday 


4- 


to is of at he 

my up ог no ап 

his for sun big day 

sad pot wet one now 

that girl went boys some 
just told love water things 


carry village nurse quickly return 
known journey terror obtain · tongue 


Number 
of words 


10 


20 


30 


40 


10- 


1l- 


12- 


13 


14- 


shelves scramble twisted beware . commenced 
scarcely belief steadiness labourers serious 


projecting fringe luncheon nourishment overwhelmed 
urge explorer trudging events motionless 


economy formulate exhaustéd contemptuous renown 
universal circumstances destiny glycerine atmosphere 


perpetual emergency humanity perambulating ultimate 
apprehend excessively domineer theory reputation 


physician fatigue philosopher melodrama autobiography 
constitutionally champagne encyclopedia hypocritical efficiency 


melancholy exorbitant influential terminology palpable 
mercenary contagion fallacious binocular microscopical 


atrocious phlegmatic refrigerator unique alienate 
eccentricity ingratiating subtlety poignancy phthisis 


50 


60 


70 


80 


90 


100 


110 


Test 2. 


READING (LETTERS AND FIGURES). 


Рог Instructions, see pp. 300-1. 


70 ^S! A X ТЕМ B.E 
ICRL'PDG NH 
WFUZVv ү то 
S оа i m e t x f 
c n v h g b "1 


см, 


г°2 d y p w q 

143^2 5 4 8 7 9 0 6 10 
12 18 14 11 13 19 15 17 16 20 
26 39 50 74 100 132 576 1,000 1,498 1,927 


10,000 500,000 1,000,000 72,967 8,104,035 
> 2 8 B 2 01 25 10001 017 63 
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EE и Test 3. 


READING (SPEED ; AND, WITH DEFECTIVES, ACCURACY). 


_ Discontinuous Ungraded? Test. Two- and Three-Letter Monosyllables. 


For test material, see over-leaf. 


For Instructions, see pp. 301-2. For Norms, see Table XL. and 
XLI., pp. 427 and 428. 


E 


(1) Тһе words are graded for defectives ; but for normal children are practically uniform in difficulty 
throughout. 
© * 


go 
to 
he 


up 
do 
us 
no 
ran 

| mat 
box 
hat 
sat 
run 
sit 
out 
two 
Sam 
Ned 
cup 
old 


you 


sun 
bat 
pig 
day 
fox 
hot 
all 
pot 
fed 
pin 
pet 
now 


SO 
we 
my 
and 
dog 
See 
Tom 
can 
boy 
his 
had 
rat 
was 
hen 
top 
let 
leg 
net 
fun 
bit 


cat 


Number 
of words 


sum 
dad 
ink 
met 
lip 
pay 
end 
joy 
far 
eat 
yes 
bar 
nut 
ice 
gun 
rum 
jar 
jet 
mew 


oak 


pit 
lot 
set 
nor 
ill 
pop 
lay 
dot 
new 
ram 
tin 
Jim 
sin 
ask 
sky 
jug 
toe 
wit 
lie 


air 


hop 
wee 
off 
cow 
fit 
led 
put 
lit 
way 
win 
arm 
hay 
tub 
cry 
rap 
sip 
dim 
mob 
tap 


ark 


Number 
of words 


105 


110 


N 


Test 4. 


READING (COMPREHENSION). 


Graded Directions Test. 


For Instructions, see рр. 303-4. For Norms, see Table XLIT., p. 428. 


Get me a pen. 


Age 6- 


Put a pin in the box. 
Give the box to me and sit down. 


Put two more pins into the box, 
and one near it on the table. 


Lift your hands above your head, 
and look at me while I count 5. 


Pick up the box again; shake out 
the pins; then give seven pins to 


me, holding them in your left hand. 


10 ' 


11 


Age 7.- 

I have something in my pocket which I 
use to tell the time. Бо not say what it is 
called ; but tell me how many hands you 
think it has. 


Open my book at page 8. Put the pencil. 
between the leaves of the book. Shut the 
book. And then say to me: “І have done 
what you asked." 


Take this card with you and do all that 
it tells you. First, go outside the room. 
While you are outside, change the card into 
your other hand, and then come back and 
put the card on the table. 


* So the shepherd brought his flock to the 
market; and the animals were sold to make 
mutton, after their wool had been cut off to 
make cloth." 

What kind of animals were they ? 


Turn with your face toward the window 
before you read the rest of the card. When 
I tap, walk two steps away from me. 
When I tap again, raise your empty hand. 
When I tap the third time, do nothing. At 
the fourth tap, bring me the card. 


Аве 8— 


12 Here, she, believe, queen. 
Each of these words has the letter *e" in it, 


Tell me which contains it the largest number of 
times. 


Age 9.-1 


“The greenest buds of May, 
The brightest flowers of June, 
To me are never so gay, 
Аза brown October day, 
With its golden sheaves, 
And its crimson leaves, 
And Autumn tints of decay.” 


Which month does the writer think the most 
beautiful—May, October, or June? 


Age то.-1 


14 Look at the fi 


gures below. Cross out every 3 
that comes after 


» except when the 4 follows an о 
24212438426704180455 
ЧЕ ти о eee ere Te о 
that of thw children teatea 
he questions indicated. There a е 


lilficulty of such “Hestions; and, of e Я 
The reasons for appropriating only one question 


(2) These headings sim 
specified wi ble to 
to sehool in the relativ 
decide a mental age. 
above, p. 304. 


"indicate 


————ÓÁ— — 
mately 50 per cent, at the ages 

great variations from school 
* question is not. sufficient to 
to each of the higher ages are not, d 


For the last two questions paper ruled in 3-in, ог 1-іп. squares Js issued. 


15 


16 


17 


Age 11.— 


“Yesterday,” said Mrs. Jones, “our cook and 
the gardener had a race: and to my surprise the 
gardener won.” 

* What surprised you?” said Mr. Smith. “Surely 
you expected the man to beat the woman ?" 

“Yes,” said Mrs. Jones, “but he didn't. You 
see our gardener is a land girl: and the cook із а 
Frenchman who used to work in a hotel kitchen." 

Mr. Smith laughed. “ ОҒ course,” he said, “І 
naturally thought your cook was a... ., and your 
gardenera....” 


Read Mr. Smith’s last remark aloud, putting in 
the missing words. 


Age 12— 


Take the squared paper and the pencil. Placea 
capital letter O on the fifth square in the top row. 
Now make a cross in the third square of the next 
row, unless there are more than six squares in this 
row, in which case you should write the first letter 
of your surname in the last square of the third row. 


Age 13. 


Suppose that the blue lines on the paper are 
streets. With your pencil start from the black mark, 
and go straight on in the direction of the arrow, 
until you come to the fourth turning to the right. 
Go down this, take the third turning to your left 
and stop at the very next cross road. 


(!) See footnote (*) on preceding page. 


378 


Test 5. 


READING (COMPREHENSION ; ALSO SPEED, ACCURACY, AND 
EXPRESSION). 


Continuous Prose Test, 


For Instructions, see РР. 305-11. For Norms, see Table XLIII., 
to XLV., pp. 429.30. 


On his way out of the town he had to pass the 
prison, and as he looked in at the windows, whom 
should he see but William himself peeping out of the 
bars, and looking very sad indeed. “Good morning, 
brother," said Tom, “have you any message for the 
King of the Golden River?" William ground his 
teeth with rage, and shook the bars with all his 
strength; but Tom only laughed at him, and advising 
him to make himself comfortable till he came back 
again, shouldered his basket, shook the bottle of holy 
water in William's face till it frothed again, and 
marched off in the highest spirits in the world. 
It was, indeed, a morning that might have made 
anyone happy, even with no Golden River to seek 
for. Level lines of dewy mist lay stretched along 
the valley, out of which rose the massy mountains— 
their lower cliffs in pale grey shadow, hardly 
distinguishable from the floating vapour, but gradually 
ascending till they caught the sunlight, which ran 
in bright touches of ruddy colour along the sharp 
crags, and pierced, in long, level rays, through their. 
fringes of spear-like pine. 


For Instructions, see р. 282. 
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Continuous Prose Test. 


INTERROGATORY. 


Test 5—continued.—READING (Comprehension.) 


For Norms, see Table XLV., p. 402. 


Order of | Order of s 
Question. | Difficulty. Question. Answer. 
1 3 The story is about two people. 
What were their names ? Tom. 
2 6 And the name of the other ? William. 
(If both names are given 
in answer to the first ques- 
tion, the reply counts 2 
marks.) 
3 8 Were they related to one 
another, or were they only 
friends ? Brothers. 
(If “ related" is not under- 
stood, repeat question, substi- | 
tuting " Did they belong to 
the same family ?”) 
4 1 Where was William ? In prison. ` 
(For “at the window ” 
allow only marks, unless 
the child can specify that it 
was a prison window.) 
5 15 What did Tom say to William | Have you a message for 
when he first saw him ? the King ? 
(For “from the Кіпр” 
allow only $ mark.) 
6 9 How did William reply ? He was very апрту; or he 
gnashed his teeth; or 
Т Т НИ я A it the bars. 
id Tom lose his temper, too о. He laughed; 
What did he йо? staxted Satie tae 
(If the child replies, “һе ing him. 
shouldered his basket," or “ ће (For “по” alone, allow 
Just went on his way," ask, only 3 mark.) | 
ES What did he do first ? "y 
4 8 18 кыды did Tom say to Make yourself comfort- 
* able; or Wait there till 
І come back. 
9 4 How was Tom feeling that day ? Happy. Pleased with 
himself, 
10 12 


What time of day was it ? 


Morning. 
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READING (Comprehension)—con£inued. 


Order of 
Question. 


Order of 
Difficulty. 


Question. 


Answer. 


11 


12 


13 


14 


15 
16 


17 


18 


19 


20 


2 


19 


5 


11 


17 


14 


16 


What kind of weather ? 


Where had Tom come from ? 


What was he setting out to 


find ? 


What was he carrying ? 


What else ? 


What was in his bottle ? (What 


kind of water ?) 


What did Tom do with the 


bottle as he left William ? 


What sort of country was Tom 
What 


could he see in the distance ? 
Could he see the whole of the 
mountains very clearly ? Why 


walking towards ? 


not ? 


What sort of trees were grow- 
ing on the edge of the rocks ? 


Bright; or beautiful; or 
misty ; or sunny. 
The town. 


The Golden River. 
(Jf the child replies “the 
river” or "the King,” 


without being able to 
specify further, allow only 
$ mark.) 

A bottle. 

A basket. 


Holy water (often given in 
reply to No, 14, in which 
case the answer scores 2 
marks.) 

Showed him the water ; or 
shook it in his face; or 
shook it till it frothed. 

(No mark for “threw 
the water at William.’’) 

Mountains; a valley; а 
rocky country. 


No. Because of the mist 
(or shadow). 


Pines. 


For I nstructions, 


Ago. 
je 


6— 


14— 


Test 6.—SPELLING. 
(Graded Vocabulary Test.) 


see pp. 315-6 For Norms, sce Table XLVI., p. 430. 


9? № cat to and 

the on up if box 

тап bad but will pin 
сар men got to-day this 
table even fil black only 
cuming sorry done lesson smoke 


money sugar number bright ticket 
Speak yellow doctor sometimes already 


manner publish 
Several towel 


Surface pleasant saucer whistle razor l 
vegetable improvement 


succeed beginning accident 
decido business carriage rogue receive 
usually pigeon Practical quantity һис 


distinguish experience disease sympathy illegal , 
responsible | agriculture intelligent ^ artificial peculiar 


rough raise scrape 
touch feel answer 


luxurious conceited leopard ^ barbarian 


occasion 
disappoint necessary ^ treacherous 


descendant precipice 

^ 
virtuous memoranda glazier ^ circuit precision 
Mosquito promiscuous assassinate embarrassing tyrannous 
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Test 7.—DICTATION (Continuous Graded Test.) 


P'or Instructions, sce pp. 316-8. For Norms, sce Table XLVII., p. 431. 


No. of 
Letters. 
It is on а cat, but not а dog. (20) 
I saw her run by in the wet. (40) 
She came to seek or steal (60) 
Р а bird's nest in the grass— (80) 
the cruel little kitten ! (100) 
I have asked forty girls (120) 
this puzzle. None failed (140) 
Imitate their industry. (160) 
Explain every sentence. (180) 
Employ beautiful style. (200) 
Should your solution be (220) 
satisfactory, I believe (240) 
thoroughly acceptable (260) 
prizes will be bestowed,, (280) 
designed for either sex— (300) 
pianos, sewing machines, (320) 
ingenious model yachts, (340) 
forfeited photographs, (360) 
excellent bicycles for (380) 
picturesque adventure,— (400) 
an emphatic sign, 
genuine if miscellaneous in character, 
of our conscientious appreciation 
(500) 


of your unique proficiency. 
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ARITHMETIC. ы 


Graded Oral Test: Mental. 


[Test 8.] 


For Instructions, see рр. 324.6 For Norms, sce Table XLVIII., р. 431. 


Below the Educational Age of 4-. 

For children at the lowest mental levels, e. 

of 3-, and young normals who have never be 
following types may be recommended to test 

1. Show the child 1, 2, 3 or more fingers : 

2. Show the child 3 or more beads, 

like the pips upon a domino, (b) arran, 
ask him to pick out the same number, 


3. Show the child a 
same number of fingers ; 


2. defectives of a mental age 
en to school, exercises of the 
their “sense of number ” : 
ask him to do the same. 


(a) arranged in some simple pattern 
ged in a single line (much harder): 


given number of beads, 


апа ask him to hold up the 
and vice versa. 


e.g., inako 
т of taps on the table, of taps on his own hand, 


—the child's eyes being 
5. Make him repeat after you the numbers in order—e.g., “1, 2, 3". 
progressively increasing the length of the series. 


6. Ask him to name without counting 
taps, etc. ; and to com 
groups (“ which is the 


7. Make him count aloud, Pointing with his finger, larger number of 
objects, arranged in rows. 


8. Make him arrange beads in a row in a d 
according to colour : е.9., 1 ved, 3 blue, (2 yellow 
9. Make him build up 2 groups (“one for 


small numbers of fingers, beads, 


pare without counting the size of larger but unequal 
bigger ? ”) 


efinite and recurrent order 
), 1 red again, and so on. 


You and one for me ”) con- 
taining a given number of beads in each. 

10. Make him divide а given heap of (say) 6 beads into 2 (or 3) equal 
groups. 


Age 4—1 


cardinal numbers to 10 at 4 
or beyond at 63 or above.) 8% 4} years, 


test sets of questions are denominated are Convenient and con- 
- Tests below the age 


Of 4— are not included in the totals 
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5. И you had 3 pennies in this hand, and then I gave you 1 more, how 
many would you have altogether ? (Hold out the child's hand that he may 
visualise the money.) 

6. Suppose you had 2 pennies, and lost 1: how many would you have 
left ? 

7. How many are 7 and 1 more ? 

8. How many halfpennies would you want to buy а penny bun ? 

9. Two and two more ? 

10. If I gave you 3 sweets and you ate 2, how many would you have left ? 


. Age 5-. 

1. If you had 5 nuts and gave 1 away, how many would be left for 
yourself ? 

2. If you had 3 beads in this hand and 2 beads in this опе, how many 
would that be altogether ? 

3. Take 2 irom 4. How many would bo left ? 
How many halfpennies are thero in а penny and а halfpenny ? 
What aro twico 2 ? 
How many farthings would you want to buy а penny ball ? 
5 and 2 more. How many is that ? 
. Four boys have given me a halfpenny each. How many pennies is 
that worth ? 

9. Ionce had 4 pet mice іп а cage. One died: one ran ахау: апа one 
was eaten by the cat. How many were left ? 

10. A boy caught 4 fish on Friday and 3 on Saturday. How many fish 
did he catch altogether ? 


megs 


со 


Аде 6-. 
. How many do 6 and 3 make ? 


1 
2. What are 5 two's ? 
3. Take 5 pence from 7 pence. How much would be left ? 
4. How many ears are there on 3 donkeys ? 
5. How many farthings are there in 2d. ? 
6. Write down (in figures) 35. 
7: How much is one half of 4 ? 
8. I have 3 pockets and 3 apples in each. How many is that altog 
9. I put 2d. in my money-box every morning before I go to school. 
How many pennies shall I have saved in 3 days ? 
10. I had 9 eggs іп a basket, and smashed 3. How many were left ? 


ether ? 


Age 7-. 
1. My brother has picked 6 nuts, my sister has picked 10, and I have 
pioked 18. How many have we got altogether ? 
9. 12 girls have а farthing each. How many pennies is that ? 
3. How many 44. stamps oan I buy for 9d. ? 
4. Istarted with 14 marbles, and I have won 26. How many have 1 


now ? 
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5. I have 2s. to divide among 4 children. 
if all are to have the same amount ? 


6. How many days are there in 6 weeks ? 
7. My brother is 4 ft. high. How 


How much should each have 


many inches is that ? 


8. On a tram there were 50 people who each paid 14. fare. 
(in shillings and pence) did the conductor take altogether ? 


9. If treacle were 8d. a pound, how much would 3 lb. cost ? 


10. Yesterday we went blackberrying. I picked 21 berries, and my 
brother ate 12 of them. How many were lett ? 


How much 


Age 8-. 
l. А boy had 20 marbles. Afterwards he won 3 and lost 5. How 
many had he then ? 


2. How many penny stamps can I buy for 7s. ? 
3. Mother gave me 2 


id. Father gave me twice as much. How much 
have I altogether ? 
4. Ihave 22 farthings in а bag. How man 


5. In an infants’ School there were 
more boys than girls were there ? 


Y pennies is that worth ? 


99 boys and 60 girls. How many 


would the fare be at 14. a mile ? 
2-7. Tommy collected 32 tram tickets. 18 are White, and the rest aro 
pink How шапу pink ones has һө ? 


› & sixpence, a Shilling, and 
half-a-crown, 


Age 9-. 


1. Jack weighs exactly 100 Ibs. His sister weighs 81 lbs, How much 
heavier 13 Jack ? 


enny ones. How much change 


ME how many could I buy for half-a- 


9. Share Is, 3d. e 


ys. А 
10. I have cut 1 ft. i : А 
have I made ? of tape into Pieces 14 ins, long. How тапу pieces 


qually among 10 bo 
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Аде 10-. 

1. I get 6d. an hour: and I work 8 hours а day. How much can I earn 
in 5 days 1 

2. If apples were 4 for 3d., how many could I buy for 3s. ? 

3. I must be at the station a quarter of an hour before my train starts. 
It starts at five-and-twenty to one. When should I be there ? 

1. My brother was born in 1899. How old will he be in 1930 ? 

5. Take 1004. from £1. How much is left in shillings and pence ? 


6. I bought 10 pairs of boots at the rate of а guinea for а single boot. 
How many pounds did the 10 pairs cost ? 


7. What is the difference between one-half and one-quarter of 
£8 8s. 8d. ? : 

8. I posted а penny post-card every day in January. How much did 
the postage amount to ? 

9. My brother is 21 years old. I was born when ho was 10. Add both 
our ages together. 


10. What would be the total postage for 9 letters, 9 post-cards, and 9 
circulars at 14d., ld., and за. respectively ? 


Age 11-. 

1. Write down 2-25 as a vulgar fraction in its lowest terms. 

2. А servant earned £26 a year wages. How much was that a week ? 

3. How much is seven-tenths of half-a-crown ? 

4, Divide 15s. 54d. by 7. 

5, How many minutes from } past 6 to } to 8? 

6. A man walked 2 miles in 30 minutes. How many hours would 20 
miles take him ? 

7. How many months will there be between Ist January, 1920, and 
3156 December, 1924 ? 

8. My neighbour drinks $ pint of cider at dinner and } pint at supper, 
How long will a 7-gallon cask last him at that rate ? 

9. If 3 glasses cost 43d., how many can I get for 2s, ? 


10. How many words are there in а book of 100 pages, at 20 lines to a 
page and 10 words to a line ? 


Age 12-. 
1. What fraction of £1 is a third of is. ? 


2. A wall is 30 ft. long and 4 ft. high. How much would it cost to 
whitewash it at 44. а square foot ? 


3. The church door is 50 ft. away, and I step 23 ft. In how many 
Steps can I get to the church ? . 


4. 129 rackets at 5/- each ? 

5. How many lbs. and ozs. in -75 of 2 lbs. ? 
| 6. A man bought 100 oranges for 5s. 16 were bad. Не sold tho rest 
at а shilling a dozen. How much profit did he make ? 


D* 
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7. I bought 
gain per cent. ? 


8. What is the sho: 
. 4 inches, 6 inches, 


9. Divide 3/- 


а football for 12/- and sold it for 15/-. What was my 
rtest length of silk from which I can cut ой either 
or 8 inches an exact number of times ? 


&mong 2 boys so that one has 84. more than the other. 
10. How many pieces of в foot and а quarter can I cut from 5 yds. ? 


Аав 13-. 
1. What is the average of 6 inches, 7 inches, 9 inches, and 1 ft. ? 
2. A motor goes 3 times as fasu as а horse. The horse goes 36 miles 
in 6 hours. How long will it take the motor ? 


3. Simple interest on £300 for 3 years at 5 per cent. 7 

4. 4% ozs. at 2/8 per Ib. ? 

5. 3 boys сап eat a Pudding in 10 minutes. How quickly can 12 boys 
eat it? 
6. How many times is one-sixth contained in 133 ? 
7. What is 2} per cent. on £4 ? 
8. My little garden is 7 yds. square ; 
many square yds. is mine bigger than 


9. How many sq. yds. of paper will just cover a table 6 ft. long and 
3 ft. broad ? 


my sister's is 5 yds. Square. By 
how 


hers ? 


10. Multiply .5 by 2-4 and divide by 3. 


Age 14-. 
1. How many labels 23 in, by 
Square ? 


2. На train goes 30 miles in 1% hours, 
4$ hours ? 


2 in. are needed to cover a sheet 10 in. 


how far will it travel in 


3. If 6 men doa piece of work in 15 days, 


how many men must I employ 
to get it done in 10? 


4. A blackboard їз 3 ft. broad and 4 ft. long. How many inches of wire 
would just go round the edge ? 


5. One-third of my stick is in the water 


$ one-quarter is in the 
15 inches is above the water. 


mud ; 
How long is the Stick ? . 


he square root of 121. ч 


pletely with gold 
There are 3 boxes : апа each 
8. In what 


Proportion must rice at 
a lb. to make th 


e mixture worth 5d. & lb 
9. My father is 45 Years of age, and I am 21. 
father 3 times as old asI? 


10. If 2 hens lay 
6 days ? 


7d. а lb. be mix 


ed with rice at 4d. 
st 


At what age was my 


2 eggs in 9 days, how many eggs will 6 hens lay in 
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ARITHMETIC (Written Graded Test : Mechanical.) 
[Test 9.] 
For Instructions, see pp. 326-8. For Norms, see Table XLIX., p. 432. 


Age 7-. 
1. 21 
37 
18 
36 4 i 
2. 61 — 38. 
3. 953 x 4. 
4. 2s. 14. + ls. 3d. + 10d. 
5. ls. 5а. х 3. 
Age 8-. 
1.9687 
1209 
834 
3620 
2175 
2. 5)1085 м 


3. From £9 15з. 94d. 
Take £3 17s. 544. 


5. £l 18s. bd. x 3. 


4 , Аде 9-. 
, 220002001. From 9,0844 take 3,5074. 
£ s. d. 
42 16 74 
. 819 8i à 
18 7 4 = 
25 10 11 ' 


| 
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3. 98,467 — 84. 


4. Bill. 15 lbs. of Butter at 1 І- per Ib. 
Milk for one week at 2d. per day. 
2 doz. Eggs at 13d. each. 
How many farthings in £2 17s. 63d. ? 


Age 10-. . 
l. 2233-6 — 8. 


2. £61 13s. 73а. x 64. 
3. yds. ft. in. 


35 2 11g 

8 1 9 ! 
12 0 1 
78 2 B) 


How many pounds in 1 ton 6 cwt. 0 qr. 0 st. 3 lbs. ? 
5. 3g +4 +85 — 0-2, 

Age 11-. 
1 14 yds. of calico cost 58. 3d., what is the cost of 35 yds. 7 
5-281 x 0-047, 
2үу +9 +i — тй 
Express % of 7з. 6d. as a fraction of £1. 


Find the value of З tons 10 суф. 2 qrs. at £5 10s. 04. 


pU UR. 160: Bo ња 


per ton. 


Age 12-. 
1. If it takes 16 men 28 days to do a Piece of work, how long will it 
take 21 men to do it ? 
x 4236-4 x -008 
2. Simplif === 51008, 
БУ 1-0591 


3. Find the L.C.M. of 48, 28, 50, 51. 


4. Find the simplé interest on £560 for 29 years at 23 per cent, 
5. Find the sum of 1-7 of 5 lbs, + 3-75 of 11h. 4 025. 


Age 13-. 
1 
1. Simplity із : Е t і 
— 1 
2. Find the avi 


2. y s >» 3 tons 17 с», 2 ать. 
7 lbs., 2} tons, 15$ €Wt., and 1-125 tons. 
3. An article i 


which cost £33 6s. 8d. was sold for £37 10s. оа 
was the gain per cent. ? 


t. will £306 5s. Od, produce £ 
5. Find the cost of Papering aroom 30 ft. 
6 in. high with Paper 1 ft. 6 ins. wide at 104. р 


1 03. Ба. Рег month ? 


long, 25 ft. wide, and 12 ft. 
ег yard. 
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Age 14—.1 


1. The following table gives the sums assessed for Income Tax for the 
last five years of the last century. Find the totals for the several years. 


Years Land and Houses Business Inveslmenta Salaries Totuls 
1895-6 145,917,380 271,768,638 36,394,180 33,878,682 = 
1896-7 147,329,579 284,400,461 36,127,937 35,806,653 = 
1897-8 148,146,174 303,598,980 35,966,088 37,499,958 = 
1898-9 153,110,123 318,555,003 36,703,116 39,861,208 = 


1899-1900 | 153,875,858 332,149,361 36,165,000 42,678,520 


у he Which is the greater, апа by how many grams—a thousand kilograms 

or $5 оға ton ? [1 gram = -035 ounce.] 

3. Make out the following contructor's bill, deducting 5 per cent. discount : 

То 300,000 bricks at 35s. рег 1000. 

» 240 tons lime аф 25s. per ton. 

» 670 yd. gravel at 12s. 6d. per yd. 

‚› 250 yd. sand at 17s. 6d. per yd. 

» cartage lime at ls. 6d. per ton. 

» E sand and gravel at 9d. per yd. 

4. Find, to the nearest penny, the difference between the Simple and 
the Compound Interest on £6310 15s. 0d. for 3 years at 4 per cent. per annum. 

5. The area of a square is 1722-25 sq. ft. Find (in yards, feet, апа inches) 
the length of the side. 


ARITHMETIC (Written Graded Test : Problems). 
[Test 10.] 
For Instructions, see pp. 326-8. For Norms, see Table L. p. 432. 


Age 7-. 

1. There are 7 oranges in my basket, ll in yours. and 9 in Jack's. 
How many are there altogether ? 

2. I have 12 apples. How many more must I buy to make 20? 

3. How many legs are there on 9 sheep ? 

4. 12 Germans attacked us. We shot 6; and 2 ran away. How many 
were left to be taken prisoners ? 

6. Share one shilling equally among 6 children. How much would 
each have ? 

Age 8-. 

1. This strip of tape is 1 ft. 4 ins. long. How many inches can I cut 
it up into ? 

2. I have just smashed 17 eggs; and have 43 left. How many dozen 
did I have to begin with ? 

3. How many sixpenny pop-guns can I buy with four shillings and six 
pence ? 

4, I have bought в cake for ls. 2d., and some jam for bd. How much 
change ought I to have out of 3 shillings 7 

5. In the front of my house there are five windows, wi.h nine panes in 
each. Some boys have broken several panes. Thirty are left unbroken. 


How many want mending ? 


is purely conventional, and is intended merely to mark а further 


ау assigned to these problems 
пеше tage of age 13- (Standard ҮП), 


year's instruction in arithmetic beyond the s 


EI 


1. I have lost а purse containing a pound note, 
half а crown, 4 sixpences, and 9 halfpennies. 


altogether ? 


2. If I can bu 
for 7 lbs, ? 
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Age 9-. 


3. On Fido's grave we raised a mound of Stones. 


and my six brothers an 
the heap ? 


than 
5. My wife and I 


change have we left out 
each.) 


8 more than the other. 
reached London at a qu 


butter at 1/2 per Ib. ; 


1. In 1916 the Germans and 


against Russia, 1 
and 400,000 fighti 


6,000,000 available аз soldiers. 


3. Write down t 
and add up the total. 
- 4. A rich anda 
their room. The rich gi 
much does each pay ? 


fifths of its weight. What was the 


and wet ? 


4. Mary had 3 times as much money as John. 
Harry. Harry had half а crown. How much h 


have just bought tickets fo 


poor girl live together and 


d I put 11 each. How man: 


of a five. 


Age 10-. 


cost ? 


ere ero 34 medals in theso two boxes. 


How many aro there in each box ? 
3. The King left Windsor at 10 minu 


tes past 


arterto twelve. How long did 
4. I have just bought 3 jars of газ 


S 


3 ten-shilling notes, 


How much have 1 lost 


y two pounds of red paint for 6d., how much shall I pay 


Mother put 50 pebbles, 
Y stones were there іп 


John had sixpence more 


ad they altogether ? 


т Liverpool. Ноу’ much 
“pound note ? (Fare to Liverpool, 32s. 6d. 


, and Nellie had 17s. 7d. With 
other а present, and received 2s. 6d. back аз 


One contains 


10 this morning, and 
the journey take him ? 


pberry jam at 1/1} a jar; 34 Ibs. of 
5 Ibs. of tea at 1/10 per Ib. 
Perlb. How much have I left out of £2 ? 


7 lbs. of sugar at 244. 
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3. The average ago of 6 children is 14 years 8 months. Тһе oldest is 
18 years old. What is the average age of the remainder ? 

4. Under the National Insurance Act Mrs. Smith received э sickness 
benefit of 7s. 6d. a week for 26 weeks, and afterwards a disablement allow- 
ance for 5 years 2 months аб 5s. per week. What was the total amount 
received ? 

Q9 А soldier's step is 24 ft. At quick march he takes 108 steps per 
minute. How far could he march in 3 hours ? 


Age 13-. 
1. Mr. Miles’ classroom is 24 ft. long, 17 ft. 6 ins. wide, and 10 ft. high. 
By the regulations each child must have on an average at least 100 cubic 
feet of air space. How many children can he accommodate, ? 


2. If а frog spends 15 per cent. of its time in the water, and lives to 
the age of 16 years, how many days does it spend on land ? 

3. How many hours do you spend at lessons in one term of 13 weeks ? 
(Lessons from 9.15 a.m. to 12 noon in the morning, and from 2.10 to 4.25 
in the afternoon, with ten minutes' play in the morning and ten minutes' 
pley in the afternoon.) 

4. How long will it take an English cruiser steaming аб $ mile per 
minute to overtake а German battleship 10 miles ahead of her, if the battle- 
ship steams at } mile per minute ? 

5. The foreman earns 32s. per week and his two assistants 258. per 
weol each, and tho 10 men, under him earn 16s. per week each. What is 
the average wage expressed as the decimal of £11 і 


Age 14-21 

1. Last week I burnt 12 tons of coal at 64s. a боп. Ithen bought a large 
quantity of coke at 48s. а ton, and mixed it with the remainder of the coal 
in the proportion of 3 parts coke to 5 parts coal. I find I use only 11 tons а. 
weok of the slow-burning mixture. How much money а week am I saving 
by this method ? 

2. A cube of marble whose edge is 13 ft. іп length islowered to the bottom 
of в deep rectangular tank, 5 ft. 6 in. long and 4 ft. 3 in. broad. The tank 
is part of а fountain, and is usually about half full of water. How much 
was the surface of the water raised by the complete immersion of the 
stone ? 


3. Last July the average temperature from the 9th to the 16th (including 
both these days) was 65:8%; and from the 10th to the 17th (including both 
these days) it was 67-5°. On July Oth it was 65? What was it, therefore, 
on July 17th ? 

4, Travelling from Aytown to Extown, 40 miles away, а mun ran his 
car at 20 miles per hour. At Kewtown he stopped for 10 minutes for more 
petrol; and at Veetown, 5 miles further on, he had to return to Kewtown 
for a pump he had forgotten. At what steady speed would he have to return 
from Extown to Aytown (without any stoppages) to take the same time 
coming back as he did going 7 

-B. From a cistern which is $ full 300 litres of oil leak away. 700 litres 
are then added, and the cistern is found to be 1 full. How many gallons 
will it hoid ? [1 gallon = 4-54 litres.] 

(1) See note, page 291. 
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ARITHMETIC (Written Ungraded Tests). 


[Tests 11 to 14]. 


Four Fundamental Вшез.1 


For Instructions see рр. 329-30. For Norms, see Tables LI.-LIV., pp. 433-4. 


Test 11. 


92 45 зв 44 
27 зт 93 78 
54 98 52 63 
95 76 34 69 


85 46 89 35 
68 57 47 84 
24 84 24 42 
73 39 97 23 
53 87 49 54 
45 96 86 63 
37 28 75 86 
84 63 93 52 
69 58 67 97 
25 87 89 45 
92 32 75 73 
87 26 52 


(i) ADDITION, 
46 23 78 
92 64 23 
79 58 92 
48 25 35 
97 79 27 
58 64 54 
46 53 69 
85 76 25 
25 67 59 
42 12 32 
37 96 85 
22 53 vfdrà 
79 52 72 
48 74 83 
25 89 46 
59 64 59 
34 92 43 
25 75 26 
73 46 95 
64 37 68 


22 329 


96 
89 
68 
74 


| 


68 
95 
49 
73 


me === 
C) Тһе test-sheeta, Drinted for the 
than the above,—12 point at least, wii 


children, should, of be seb 1n tj " 
th modern face; course, up in Уре considerably larger 


19 


a 


(ii) SUBTRACTION. 


Test 12. 


| 


on 


ся 


| 


| 
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Test 13, (ін) MULTIPLICATION. 
2498 1528 9482 3674 2638 
2 3 4 5 5 
8265 9587 5763 6753 3749 
7 8 9 4 7 
7549 2968 3469 4928 3756 
6 5 3 9 2 
2634 5689 5392 7629 8527 
8 2 4 5 8 
8756 — 3957 7659 абоз 4392 
6 6 9 3 7 
3548 — 4823 6874 6428 3274 
5 9 4 6 2 
7286 4936 2847 5928 8493 
3 8 5 9 3 
9627 8634 — 3587 3647 6852 
7 4 6 8 2 
5927 7463 5369 4692 8295 
4 9 5 6 8 
7493 3458 5267 2938 4756 
2 7 3 


2)16738 


7)60844 


2)14850 


5)34135 


7)37086 


8)46608 


9) 70668 


3)19281 


| 


4)26936 
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Test 14. (iv) DIVISION. 


3)13749 


8)53832 


9)43182 


3)17796 


5)21476 


6)56184 


4)38608 


4)33500 


9)57168 


7)52045 


9) 6 6141 


4) 26156 


------ 


8)23592 


7)32161 


3)11874 


| 


5)47670 


3)22887 


4)38492 


6)31722 


4)11752 


| 


8)66760 


6)39234 


8)27832 


5)18930 


4)19488 


APPENDIX И. 


MEDIAN SPECIMENS ОЕ HANDWRITING, DRAWING, AND 
COMPOSITION FOR EACH AGE. 


FIGURES 43 то 58. 


WRITING (QUALITY) : (TEST 16) 
Median Samples for Each Age 
Facsimile reproductions, original size, 


For description, see page 337. 
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FIGURE 49, 
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 Freunzs 53 TO 64, 


DRAWING (QUALITY) : (TEST 16) 


Median. Samples for Each Аве, 


Facsimile reproductions, original size, 
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For description, see pages 346 ю 353. 
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FIGURE 53. 

| , 
АСЕ 3- 
" А 


412 


413 


FIGURE 55. 


АСЕ 5-. 


414 


FIGURE 56. 


AGE 8-. 


АСЕ 7-. 


415 
FIGURE 57. 


416 ` 


FIGURE 58, 


| 418 


419 


КОБЕ 61. 


АСЕ 1-. 


— 


420 


421 


Етогве 63. 


AGE 13-. 


KING ‘GEORGE 


Ficure 64. 


о 
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COMPOSITION (Median Samples for Normal Children of Each Асе). 
[Test 20.] 


See pages 358-9. 


Age 1-. 
We do singing in school. 
Sometimes we have sums 
our school is very nice 
е We have riting in shool. 
ж our techers аге very nice 


Age 8- 
SCHOOL 

Wo come to School evry day. І like going to School, 
And I like doing lesons. Their are а lot of teachers 
And their are а lot of boys in our room, at School 
we lern reading and speling and somtimes we have panting 
We must not be late for School 
When it wet we go in to the hall to play 
some days we do drill. 


Age 9. 
COMPOSTION. 

SCHOOL 
Ilike school very much because wo have nice lessons. I 
like painting and sowing best. of all Iam making a night- 
gound. Today I have been doing sums, Ido топу! sums 
in this class. Then we do righting and then we have play 
and then we do some more lessons. In our room there is & 
blackbord and cubbords and desks and inkwells and there 
is pictures on the wall. Miss... „is the Headmisstreses name 
and miss....is the name of my teachers name. She is & 
very kind teacher friday if we been good our teacher 
tells us a story. 


Age 10-. 


SCHOOL. 
We go to school to learn. The lessons are sums, 
Dictation, spelling, and drawing and there ате teachers to 
teach us. We do arithmetic every morning. On Tuesday 
d ' we do histry апа on friday (half)? afternoon we do drawing. 
In some schools, there are three halls one for the boys and 
girls and infants. І go to the... -school I am in Class 5 


U) Money (*) The first syllable of “afternoon " misspelt and erased. 
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standard 4. At playtime we go out into the Playground 
to play but when it rains we stay in. When it snows we 
can go sliding, because there is a tap in the playground 
and the water frezes. The school I go to is a very big 
biulding it has very near a thousand children I like 
arithmetic very much and it is my faverit lesson. We are 
leurning a very interresting piece of poetry which is called 


The (s) Spanish armada, it tells us about Drake and about 
а fight at sea 


№" . Age 11-. 
> COMPOSITION, 
SCHOOL. 


laco for boys and girls to go to. 
y morning and afternoon to learn 
y and do arithmetic and a lot of 
other things. It is a good thing that wo have schools, 
bevause if we did not have them we could not go out to 
work because we could not read. or write. There are Seven 
Classes in our school and the headmasters’ тоот. The 


boys have got a big playground so have the girls, but the 
infants have got the smallest Playground. We come to 


School is a good р 
Generaly they go ever 
History and Gograph: 


mini t two on every Wensday, 
most boys in our class can Swim. It teaches us to try and 

5 Another lesson I like is Drill 
Decause it strenthens your body. Sometimes we practice 
Fire drill which Sometimes is nessesary. Prizes are given 
for best work, 


Age 12-, 
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what we call the infants, there they have rocking horses 
and beads to thread on string. Soon they are put in 
another class and then when they have learnt enough they 
go into the Big Girls and in the Big Boys if it is а boy. 
We go to school at 9 a clock and come home at twelve for 
our dinner, and gc back again at 2 and then go home to 
tea at half past four. Each teacher has a class and every | 
year we go up into a higher class. On Tuesday. our pad- 
mistress takes us for litrature. 


Age 13-. 
COMPOSITION ON SCHOOL. . M 

Schools are big buildings all over London where we 
aro taught to learn special subjects which we will want to 
know about in after life. Our parents pay taxes, outs of 
which they help to pay for us to go to school. 

At school there are two or threo divisions. 1) The 
Girls 2) The Infants 3) The Boys. At our sc shool we 
have nine classes with teachers, There are different kinds 
of schools, such as Private Schools, fecondry Schools, and 
Council Schools. In some countries there are no schools 
and the poor people grow up ignorant. 

A child can got. in school at five years of age and leave 
at fourteen but this will soon be altered. When you are 
fourteen if you have been good at your work and attend- 
ance, the headmaster gives you a good reference. Some 
boys go in for schollarships, : if they win they go to а higher 
school. If they nearly win they go to а central school 
where they stay till they are sixteen. 

There are different sorts of lessons, Grammar, Com- 
position, Science, Drill, Drawing, Arithmetic, and English. 

I have read many different books at school such 
as “John Halifax, Gentleman." “ Westward Hoo! ы 
“Robinson Crusoe,” and “History Books." “ John 
Halifax," describes the life of a poor, friendless boy till 
manhood. 

My favourite subjects are :—science and crayon or 
pastal drawing. | 

On the whole schools are very useful places. 


Age 14-. 
ESSAY ON "SCHOOL." 

А school is а large building with many rooms in it; 
they are built for children to be educated. There are 
usually three stories ; the “ infants " on the bottom floor, 

e “ girls " next and the boys up the top. 
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King Alfred the Great &rst invented schools and the 
first one was built in his time. In the present day children 
can go free but in Alfred's time only the Lords and Barons 
sons and daughters could go because the poorer class of 
people could not aford to send their children to school. 

Another reason why we are sent to school is, that if 
we leuve we may be able to go out to work апа get on in 
the world when we are older, It is also а good thing to 
have school because it keeps some children out of the 
streets. 

There are different kinds of schools for instant L,C.C. 
Schools, Central Schools, Colleges, etr. In College tho’ 
boy’s sleep there. Thero sleeping place is called a dormitry. 
And they have-studies four boys to one study. Only rich 
men’s sons go to College. There are also night classes of 
an evening where older children 50, some learn typewriting 
and some learn Shorthand and “ french." 


. We have arithmetic which is ver 


y useful when we go 
out to business, 


We have painting and drawing which is 
very useful for any one who wants to go in for that sort 
of work. Some boys go in for Sports which I think is 
very good exercise. 


Thus I think School is the most important training в 
Person can possibly have, it is also the happiest time of 
life. 


© 


— 
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APPENDIX Ш. 


TABLES OF NORMS FOR THE VARIOUS SCHOLASTIC TESTS. 


TABLE XXXIX. 


Test L.—GRADED READING TEST (Accuracy). 
Vocabulary Test. 
Number of Words Correctly Read. 


Bors. GIRLS. MENTAL DEFECTIVES. 

ase | avemes. | Бі | average. | Deviation. | Алем Standard | вогдепше. 

5— 15-1 7-3 13.2 5-4 -- — ж 

6— | 23-2 12.1 25.3 10.3 2.0 1.8 5 

7- 33-4 15.3 "38-9 17:8 3-8 2-1 п 

8- 42-8 13-1 49-1 16-1 6.7 4:5 18 

9— 54.3 15:0 58:7 14:2 11:0 6-1 23 
10— 64:5 14.2 66.7 13.5 19.2 8.3 35 
11— 73:6 13.7 76.0 12-0 25-3 9-5 42 
12— 82-5 12.6 86.3 10:1 28:4 12:1 51 
13— 91:4 12.3 96-8. 14.2 31.3 11.4 58 
14— [101-6] [9.9] [103-4] [11:3] 34:3 11:9 70 
MUN NNMERO M a 


TABLE XL. 
Test 3.—DISCONTINUOUS UNGRADED READING TEST (Accuracy). 
Two- and Three-Letter Monosyllables. 
Number of Words Correctly Read (Without Time Limit). 


GT RENÉ e x 
MENTAL DEFECTIVES. 


Асе. Average. Sanna Borderline. 
Ta NEN E == Ус “үг 

6= s [0-6] 2-8 13 

ga ei 2.3 6-2 30 

8— = 8-2 12-4 65 

Өсе => 21-4 19-0 106 [ 
10— - 52.8 24-1 © 134 
1- te 93-6 30-9 168 * Ы 
12— .. 124-8 28.8 183 

‚ 13— - 161-7 34-3 190 

14— "$ 183-9 29.7 194 
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TABLE XLI. 
Test 3.—DISCONTINUOUS UNGRADED READING TEST (Speed). 


Two- and Three-Letter Monosyllables. 
Number of Words Correctly Read in One Minute. 


Вохв. GRIS. MENTAL DEFECTIVES. 
ше | жеме | шш, | Алеша | Bagdad | аташы | Sindara | тов. 
6— 22.2 18.6 25-6 15:5 [0-0] [0-6] [21 
7— 52-4 22-1 57.3 24.2 [1-1] [1:6] [8] 
8— 65-0 15-4 71-1 18:5 [4.0] [3-8] 17 
9— 82-5 21.4 86-3 15.3 19-3 5-7 26 
10— 100.8 19-5 103-5 17.4 18-8 9-1 33 
п- 108.7 13-8 119:8 13.0 25.7 10-8 41 
P= 119-5 14-3 123-4 11.7 31-9 13:9 50 
18— 123-6 9-9 128-9 12-6 35-6 11.2 58 
14— 127.3 | 8.2 130-7 11:3 38-5 12.3 64 
? 
TABLE XLII 
Test 4.—READING : (DIRECTIONS TEST. Individual Examination). 
Comprehension, à 
Number of Directions Rightly Performed. 
———————À 
Boys, Спид, 


_——— Михтдт, Devrorrves, 
mM ri 
Standard 
So eres | Кыша) м || аы, 


C WIR E. Demon Average. DANA Borderlibe, 
wd Ы 1:1 0-5 i ee 
Eu ТЕ не 
em 5 8:8 9.0 4.3 472 TE AN 
£O] Màn зї | we | £2 9:91 | ro-a) 1 

1: i 2 [2-3] [13-9] [1-9] 0:8 [0-4] 
i 04.8 [1-5] [15-1] [1-2] Ld 0-6 3 
io | Ge | B-1 | [5-8] [1-0] ША 0-9 4-5 
= [15-9] [1-2] [15-8] 0.3] 1.3 7 
i [16-2] | [1.1] 06-3] | [1.3] ls 1.8 9 
4— 06-4] 0.4] [16.1] [1-2] “9 2-2 11 
è ] 5.6 1.9 12 

E EE xl E 


=ч 
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TABLE XLIII. 
Test 5.—READING (CONTINUOUS PROSE). 
Speed. 
Time in Minutes and Seconds. 
Boys. | Стив. 
e 
nd: tanda: 
Age. Average. ADAM Average. DM 
Hes зз за [4' 24-37] [141-37] [4' 12:27] [124-9*] 
8— s А4 2’ 55-6" 81-7” 2’ 43-5" 67-8” 
9— arë aia: 2’ 1-4" 60-2 l'54.7^ 52.6” 
10— 45 РЕ 1731-5” 31.3 17 26-4” 35.0” 
11— pis ae 1’ 18-2” 16-3” 1’ 16-4” 20.5” 
12— v» Фф» 1'11:4" 4-6” 1712-3” 4-4” 
13- T sa 1 7-6” 3-8” 17 8:8” 3-4“ 
14— 4% ©» 1^ 5-1" 1.9“ 1° 4-3”, 2:1” 
TABLE XLIV. 
Test 5.—READING (CONTINUOUS PROSE). 
Accuracy. 
Number of Errors. 
$ Boys. GRIS. 
|. 
Standard Standard 
Aste Average. Deviation. Average. Deviation. 
WE 20 з= [24-5] [18-2] [23:4] [21-3] 
8— 15-9 15-1 14-7 12-2 
9— 9.6 8-2 8-1 10-0 
10— 3-1 4.6 2-3 4.3 
11— > 2-1 2-5 1-9 3-1 
12— à 1.6 1.3 1-4 1.1 
13— 0-8 0-8 0-7 0-5 
14- Б 0-4 0-6 0-2 9-6 
i м à "| $, *9 4 
* 
à 
D 
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TABLE XLV. 
Test 5.—READING (CONTINUOUS PROSE). 
Comprehension. 
Number of Questions Correctly Answered. 
Boys. j Сіма 
ы ue 
Age. Average. | pot Average. Donation: 
7- [4-1] [2:0] [4-4] [1:9] 
8— 7.9 1:5 7-8 2.1 
9— 9:4 1-6 9-8 2:5 
10- 11-9 2.1 12.2 2:4 
u= 12-6 | 3.2 13-1 2.6 
12- 13.8 3-1 14.2 3:0 
13— 14-8 2.6 15:5 2:5 
14— 15.7 3-1 16-0 2-6 
i 
TABLE XLVI. 
Test 6.—SPELLING. 
Number of Correct. Words. 
Boys. Сіма. MENTAL DEFECTIVES, 
„т=з ИЩ Nue olet 
8 Е Sta 
sir srs ЕТІ Average. | Standard | average | елш. | Borderline. 
в— 16-7 5-1 "m 4-3 0-0 0-0 n 
7— 26-5 6-4 162 6-5 0-2 1.3 1 
8- 35-6 8:6 | 35.8 6-9 2-1 2-1 6 
9— 44-7 8-0 46.2 1-3 4-2 3.2 15 
10— 52-3 |) 94 58-4 10.8 4 79 6-4 22 
ua 61-2 11-5 Gi 9.7 12-3 7-6 25 
12— 73.0 12-4 | 77-2 10-6 15-9 5-9 34 
13— 80-6 11:3 86-9 19-9 19-7 7-1 37 
14— 91:8 8.7 93.2 10:4 21.8 6-2 | 
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TABLE XLVII. 


Test 7.—DICTATION. 


Number of Correct. Letters. 


xu GIRLS. | MENTAL DEFECTIVES. 
= à Standard ып 
бе MONEDA Standard жемде SOM Average. DN Borderline. 
| 
5 5- 0-0 0-0 0 
= T 50-9 63.6 46-8 d 
6 x] m 134.3 | 48-5 0.7 2.1 6 
в | 216-3 | 73.3 | 227-4 | 65-2 73 BS S 
FN 309-0 63-5 313.5 82.4 19.5 13.2 52 
10— 362-5 58-6 364.2 51.6 28.3 16.2 70 
o: 397-4 45-2 405-2 39-1 42.5 15-4 115 
12— 440-9 32.8 451.7 40.7 51.2 21.6 121 
13— 467.7 47.2 476-1 29-1 61.8 26.2 141 
14— 478-1 31:3 482-9 34-4 72.3 97.5 164 
' 
TABLE XLVIII. 
Test 8.—ARITHMETIC (Oral Test). 
Number of Sums Correctly Answered, 
Boys. Gms. MENTAL DEFECTIVES, 
Age. Average. Баба Average. боша. Average. Bad Borderline. 
4— 3-8 6.2 4.1 5.7 — — = 
5— 14.3 8-5 15.0 7.3 — — — 
6- 25.2 9.2 24.8 8-9 1.3 3-6 1 
7— 34.8 10-5 35-2 9-6 4-9 4-5 1 
8- 46-6 10-6 44-3 11.3 9-8 ` 8-3 16 
9- 56-5 11-4 85-4 11.9 13.2 11.7 23 
10— 67.7 12.1 64.6 13-2 18.5 16-4 * 31 
11— 75-3 10-3 72.9 9-1 24-2 18-2 40 
12— 86-4 9-6 83-7 9-8 30-6 20-3 48 
13— 94-2 11.2 93-5 10.7 34.8 17.3 55 
14— 103-2 8.3 102-8 11-1 38-3 18.8 60 


TABLE XLIX. 
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Test 9.—ARITHMETIC (Written Test). 
Mechanical. 


Number of Sums Correctly Answered. 


Boys. Gms MENTAL DEFECTIVES. 
ме | ач | Siia | аламы |} | TE | пөшенне 
п 2-7 44 2-9 3-8 [0:0] [0] [0] 
8— 7.3 5-3 7.6 5.0 [0-0] [0] [0] 
9— 12.5 5-1 12.1 4-9 [0.1] 10:47 [1] 
10— 18.1 5-8 17.3 5.3 0-4 0-8 4 
11— 73-0 4.3 20-6 4-6 1.8 0.9 6 
12— 26-4 4-8 24.2 4-1 2-8 1:4 10 
13— 30-5 4-5 28-4 5-3 4.2 2.7 13 
14— 33.8 3.9 29-3 5.9 5.3 2-6 14 
Cs 
di. s TABLE L. . 
^ Test 10.—ARITHMETIC (Written Test). 
Problems, 
Number of Sums Correctly Answered. Р 
E Bor. — Oms. | MmeurDare | 7 -- 
= 
|| атаме | Далай | Average. Deviation, | Average. | ,Stendara Borderline. 
3- ite 3 len 
т 2-5 3-9 _ 2.8 4-1 [0-0] [0] [0] 
8— 8-6 5-1 7-4 4-7 [0-0] [0] S 
9 13-9 (54 11:5 5.8 [0-0] (0-4) [0] 
10— 17-8 | 6-2 15.4 8-0 [0-2] [1-3] z 
ТЕ 24.3 5-1 19.7 6.7 1-1 2.5 
12— 29-7 4.8 24-1 5-6 2.6 3.4 T 
13— 32.8 5-6 28-8 6-2 4-4 3.1 9 
dd. 34:5 4.2 30-0 5-9 5-0 3.2 n 
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TABLE LI. 
ARITHMETIC. (Four Fundamental Rules.) 
Test 11.—(i.) Addition. 


Number of Correct Figures іп Answers (‘‘ Hundreds” counting as 
part of “ Tens). 


Bovs. Gras. MENTAL DEFECTIVES. 
Age. Average. Я Average. Ds Average. золка Borderline. 
6— 6-9 2.2 6.7 2-5 0-0 0.2 0 
1-- 9.7 3.0 9-5 3.6 0.0 0-4 0 
8— 13-8 5:2 14:4 8-0 0.7 0.8 2 
9— 17.8 8-1 17-6 6.3 1.8 1-1 3 
10— 21-4 8-5 22-5 7-3 3-9 2.3 8 
11— 24.7 9.8 21-4 9-4 6-5 3-5 12 
12— 29.6 11-2 32.2 9.7 9.2 6.2 17 
13— 32.5 9.3 30-8 13-1 13-4 5-7 22 * 
14— 33.6 10-1 31.9 15-2 16-5 6.7 29 > 
—- E 2. z 
. HTS 
TABLE LII. 


ARITHMETIC. (Four Fundamental Rules.) 
Test 12.—(ii.) Subtraction. 


Number of Correct Figures in Answers. 


Boys. бпиз. MENTAL DEFECTIVES, *4 
Age. Average. Sindara. Average. ete Average. panama Borderline. 
6— 7.2 4-8 7-5 3-0 0-0 | 0-0 0 
7— 18-7 7-2 18-3 11-2 0.0 _ 0-3 0. 
8— 28-3 13-2 27-0 13-6 0-4 1.2 3 
9— 34-7 16-3 34-8 18-4 1.3 2-3 4 
10— 43-8 20-4 42.4 19-2 4-9 5-7 9 
11— 50-2 26-6 48-3 21-7 F? 6-2 16 
12— 56-0 19-8 54-8 22-8 11-1 7.8 27 
13— 61.7 22.6 59-9 24-8 17.3 6-9 33 
14— 68-5 24.2 64-7 26-1 20-1 8-3 39 
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TABLE ЦИ. 


Number of Correct "na in Answers (“Теп Thousands" counting 
аз part of © Thousands м}. 


Boys, Gms. MENTAL Drrsccvis. 

Age. Average. Dante Average, | Dam Average, DONE Borderline. 
6- 5.6 9-9 58 | 94 0-0 0-0 0 
7- 14-1 6-5 14:5 | 74 0-0 0-0 0 
8— 25-9 9-6 26.8 | 13.7 0-0 0-5 2 
9— 32.8 15.7 33.2 | 17-6 1-6 1.1 3 

10- 43-9 25-1 44-1 18-0 2.8 2.6 8 

п 50.2 24.3 48-4 205 | 4.5 3.2 14 

12— 56-3 19-4 57-1 26-7 8.7 6.3 24 

13— 66.1 21.0 65.4 25-2 14-4 7-1 85 

14— 71.5 92.8 73-0 26.3 19.6 8-4 43 

1 | | 5 
TABLE LIV. 
ARITHMETIC (Four Fundamental Rules.) 
Test 14. —(iv.) Division, 
ғ 
Мехтар Derronyes 
Si 

cd о аг | Бета | Avere Standard line 

Е Deviation, | Border! 
rm 0-0 0-0 0-0 ge сс 
М 5-1 6-1 5.3 6-8 0:0 9-0 0 
8— 15-2 11.3 14.7 9-6 0-0 9-0 0 
9- 19-1 15-9 18.7 13.3 0:0 0.0 0 
10— 28-3 19-0 97.2 16.1 б. 0.2 1 
ТІС- 34-2 23-1 31-1 52.3 qoe 9-6 4 
12— 38.7 18.3 38-2 20-1 1-9 153 6 
19. 45-4 19-8 44-6 21.7 ni 2.4 10 
14— | 53.3 16-9 53.5 24.4 E 3-7 13 

4 4-6 18 


TABLE LV. 
Test 15.—WRITING (Speed). 


Number of Letters Written in Two Minutes, 


Boys. Ствтз. MENTAL DEFECTIVES. 
Age. Average. ndn Average. лоне, Average. pended Borderline. 
в— 20.7 15-6 19-9 | 18-6 [3-2] [4-8] 8 
7— 43-7 22.8 92.3 | 26.7 7:9 6.1 $ 
8— 12-4 28-8 81-1 | 24-3 12.5 12-8 19 
9— 100-6 40.9 109-4 , 38:2 | 27.9 20.4 41 
10— 128.0 39.0 141-7 | 87-7 38-1 33.5 60 
11— 150.1 38-3 166.2 35.0 48.2 32.5 84 
12— 171-8 41-8 179-9 | 54-3 61.7 38.7 110 
13— 183.7 52.4 185-4 | 58-2 76.8 43.6 135 
14— 184-2 | 45:6 191-2 | 61-7 81.2 32.8 160 
^ 
. 
TABLE LVI. 
Test 16.—WRITING (Quality). 
Expressed in Terms of Mental Age. 
Boys. Gris. MENTAL DEFECTIVES. 
| Age. Average. Eon Avemgc. ! бош. Average. DO | Зв 
| = i 
5— 5.4 0-8 5-6 0-9 — — - 
6- 6-4 0-9 6.7 0.7 [4-8] [1.0] 5.9 
1— 7.5 0-8 7.6 1.1 [4-8] 1-9 6.8 
8— 8-5 1.0 8-5 0.9 5:4 4-6 5 
9- * 9-4 1-2 9.6 1-2 6.2 1.3 | 8-6 
10— 10-3 1.3 10.6 1-2 6-9 1-5 9-4 
11— 11:3 1-1 11-7 0.9 7-5 1.5 10.2 
12— 12.2 1-2 12.6 1-1 8-1 1-8 11.2 
t= И 13-2 aa 13-5 1-4 8-6 1-7 11:6 
14 — 14-1 0-9 14.6 1-0 | 5-9 1,2 12-4 
Я i 


G* 
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TABLE ТҮП. 


Test 17.—DRAWING (Quality). 
Expressed in Terms of Mental Age. 


Boys. Gris. MENTAL DEFEOTIVES. 
eS ee к= == Р 
2 Аве | Average. таала Average. dida Average. | Standard |, еше, 
ee жа. 7 Ғғ 
5- 54 1.0 5.6 0.8 — — = 
6— 6-5 0-9 6-4 0-7 4-3 0-9 6.0 
7— 7:4 1-0 7:5 0:8 4.9 1.9 1-5 
8— 8-6 1-1 8-4 0-9 5-4 1-8 7-4 
9— 9.7 1.2 9-2 1.1 6.2 1.2 8.3 
10— 10:7 1-4 10-3 " 1:8 6-8 1-5 9-2 
п- 11.6 1-1 11-4 1.2 7-6 1-9 10.3 
12— 12.7 1-3 12-1 1-4 8-3 2-4 11.2 
13— 13-4 1-4 13-5 1.3 8-9 2-2 ^| 11.8 
М- 14-1 1.2 14-6 1-5 9-3 2.0 12.5 


TABLES LVIII, 


Test 18.—HANDWORK (Speed). 
Time? Taken in Seconds to Reproduce Models of Twelve Pieces. 
a 
Boys. Слиз. MENTAL DEFEOTIVES, 


ee eS [em [== т. 


~ Standa; 

ме |_Aversee: SE Deviation. | Bordering 

ee * 
e— | из 63 106 78 и = |. 
7— 77 47 79 51 4176 * 41 в 103 
8— 62 31 61 36 125 32 т 
9- 51 28 56 29 101 28 62 
l0— 46 29 48 3: 85 23 5 
um 42 27 44 24 66 18 z 
12— 38 21 4l 28 57 21 39 
13— 31 25 34 23 53 16 AM. ) 
14— 32 19 33 26 49 14 5 In 


e 
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TABLE LIX. 
Test 19.—HANDWORK (Quality). 


Quality of Original Product Graded in Terms of Equivalent Mental 
ge of Normals. 


Boys. Gms. MENTAL DEFECTIVES, 


Age. Average. Sonu Average. ай ‘Average. | и, Borderline. 
6— 6-6 0-9 6-3 0-8 E — — 
7— 7-5 0-9 7-4 0-9 4.3 2-1 6-0 
8- 8-8 1.1 8.3 1.0 5-3 1.7 _ 7-0 
9— 9.8 1.2 9:1. 1.3 6-4 1-3 7.7 
10— 10.9 1.4 10.2 1.6 7.6 1.7 8-8 
1- 12-3 1.5 11-6 13 9-0 1-8 10-4 
12- 12-1 1.3 12.0 1:5 9-9 2-3 11.5 
13— 14-4 1.5 12-8 1.6 10.3 2-1 12.0 
14— 14.2 1.3 13-8 1-5 10-1 1.7 12.5 
LI 
TABLE LX. 


Test 20.—COMPOSITION (Speed). 
Essay on "School ". 
Number of Words Written їп Half an Hour. 


Boys. қ Gras. MENTAL DEFECTIVES. 

* 

Аве. Average. DEAD Average. sane Average. Da Borderline. 
7- | 21-2 | 19:3 27.2 | 26-1 — — — 
8— 61.8 27-1 76-5 30-8 — — — 
9— 99-4 44-6 104-6 52-0 — — = 
10— 137.3 56-3 152-6 63-5 [2-5] 3-2 6 
1— 166-8 48-2 184-7 59-7 [4-3] 5-1 16 
12— 192-6 52-4 213.3 64-7 12-6 14-6 48 
13— 216-1 65-8 239-2 68-9 18-3 16.0 63 
14— 231-7 59-1 262-4 66-5 25-1 20.5 11 
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TABLE LXI. 


Test 20.—COMPOSITION. (Quality) 
Essay оп “ School.” 


Quality in Terms of Equivalent Mental Age. 


Вохз. Giris. | MENTAL DEFECTIVES. 
in ыы d d Average, Dan: Average, | DM Morderline, 
EX | 
7— | 7-3 1.2 7-8 1.3 ee i = oes 
gl 8-3 0.9 8-6 Tey = = a 
9- | 9:2 1.0 9.7 1.3 - | Um -— 
10— | 10.1 1.3 11-0 1-6 = = — 
ics p Ту] 1:3 11-8 1-4 [6-0] 1-7 6-9 
12— | 12.0 | 15 13-1 1.7 6-7 2.0 7.5 
i9 | qe 1.6 14.2 1.8 7-4 2-2 84 
= |. 1155 | 1.5 14-3 1-5 6-9 | 1-9 8-5 
| 
| | к 
TABLE LXII. 
Test 20. .—COMPOSITION (Length of oim 
Essay on "Sch ool.” 
Average Number of Words per Sentence. 
ECR =? SRW Gi 
Е * 
Bors, Спид. MENTAL DEFECTIVES. 
Standard |. 
Age, Average, Dent Average. додана, | Average. | Deviation. | Pordertine, 
я Р | MEE ES x 
Pes d viam 1.6 7.3 2.3 =: — 
S— | 9:5 2:4 9:1 2.6 == = =ч 
9— | ia 1:9 11,3 2.3 d | = = 
1055 [alts 2-7 13-3 rae 6-1 E 8 
п- 14-1 1-8 14-6 1.7 ба | 1.5 9 
12— 14.9 2.0 15-4 1-9 Ux 1.8 11 
13— 15.7 1-6 15:9 2-1 есі 1-9 19 aa 
14— 10.2. | 1; 16-9 2-4 1-6 Boc 
| J 
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APPENDIX IV. 


Age as a Unit of Measurement. 


In the preceding tables and throughout this work, not only the Binet 
tests for measuring intelligence, but also the scholastie tests for measuring 
attainments have been standardized in terms of an age-scale. A few words 
are therefore necessary to state how far, and for what purposes, this particular 
device is justifiable.t 


The Determination of Mental Age. 'The basic principles proposed in this 
volume for determining mental ages, particularly the method suggested for 
assigning the several test-problems to their appropriate years (p. 140) have 
found fairly wide acceptance. To rely solely on the 50 per cent. rule proposed 
in the text would have certain disadvantages: it would yield mental ages 
that are a little too high at the earlier levels and a little too low in the higher 
levels. Towards the ends of the total age-range, therefore, slight adjustments 
have to be introduced, along the lines described below, by taking into account 
the percentages of passes at other ages. The best practical method is to 
determine the difficulty. of each test in terms of an equivalent age by a 
procedure such as that described on p. 150. 


Defects of Mental Age as a Unit of Measurement. In this volume, as in earlier 
papers,? I have criticized the limitations of “ mental аде” as a unit of 
measurement, and suggested an alternative method. Further evidence 
appears to confirm the conclusions then expressed: namely (i) for research 
purposes the standard deviation of an unselected (i.e., a genuinely random) 
sample of а standard population, itself carefully defined, provides the best 
unit: in the case of children this will mean a complete age-group or a repre- 
sentative sample of such an age-group; (ii) on the other hand, for rough 
practical purposes а mental age (or, up to puberty, a mental ratio) provides 
а unit which, in spite of its imperfections, is at once useful and intelligible ; 
it is readily understood by teachers and others, and further is specially 
convenient where, as in school organization, the classification goes largely by 
age or maturity. This double view (howbeit with a varying emphasis, on the 
relative disadvantages of one method or the other) has since been endorsed 
by many different writers. And what I have called “standard measure " 
(often termed by other writers the sigma-score, the z-score, or the T-score) 


C) The original report dealt with this problem at some length ; but it has been largely re-written 
іп order to take into account more recent criticisms and suggestions. In particular, my proposal to 
determine the age-assignment of the tests, not by Binet’s principles, but by analogy with the use of a 
formal psychophysical method for determining sensory thresholds, has called forth both criticisms and 
requests for the fuller explanation. 


C) “Тһе Measurement of Intelligence by the Binet Tests,” Е ü й 
а » ugenics Review, VI., 1914, 
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has, with minor modifieations, met with increasing ассербапсе for research 
purposes. Thus McCall’s well-known T-scale (How to Measure in Education, 
1922) takes one-tenth the standard deviation of 12-year-olds as the funda- 


condary schools : my own 


+ of the 10-year-olds, when а standard age- 
group was desirable. 


А few writers, however, have been more emphatic in their criticisms. 
Thurstone, for example, suggests that we should “ discard the awkward 
mental age concept,” and the I.Q. along with it, and urges that “ percentile 
standing should be used instead,” though he admits that “ for many studies 
it might be preferable to use the sigma, standing.” The uso of percentiles has 


of late come into more frequent use ; but I should prefer to regard the S.D. 
scale as basic, and the percentile ratin 


The Metrical Problems. Before constructing an 


by the Binet tests, in regard to two essential 
questions of procedure, First, how are we to measure the difficulty of the 
tests in years ? Secondly, how are we to measure the ability of the child in 


with tests (like most of those in the 
types of answer—right or wrong—the 


e same as that involved in measuring 
& sensory threshold by such devices as the “ limiting method " or the “ method 
of right and wrong cases," 


Let us recall the Problem as it appears in the ordinary text-book when 
dealing with the estimation of Sensory acuity. Two compass-points are placed 
simultaneously on the skin of the arm: at three inches they can easily be 
distinguished as two ; then the task is made harder and harder by diminishing 
the distance between the points, until the examinee eventually fails. If his 
breakdown is sudden and complete, then his discriminative ability will be 
he narrowest interval that he can dig. 
rval that he 
But if there-are irregular recoveries, then the Problem 
i › and some plausiblé convention has to be devised 


age-scale, like that formed 


6) “Тһе Mental Age Concept," J. Educ. Psuch, XXXIII. 
discussion of special interest is to be found іп M. W. Richardson, “ 
Psych. Meas., 1., 1941, PP. 25-34: the criticisms, however, 
assumptions.) 


1996, р. 277. (А more 
The Logic of Аве Scales usd 
appear to rest on som, к ue. 


С) Pintner has also expressed the same preference of standard measure to Percentiles ( шен, 
Testing, 1924, p. 80); Terman and Merrill (Measuring Intelligence, р. 27-28) Adopt the OUS eid 
to the relative merits of standard measure and mental ages. ew ng 


(°) To avoid minus signs I suggested adding 5 to the marks in standard Measure ; to avola a, 
one can then multiply either by 2 or by 10: the former gives а scale with 10 аз mean and 9 ecima]g 
(analogous to the school teacher's common scale with 20 as а maximum); the latter, д 8Cale as S.D. 
as mean and 10 as S.D. (analogous to the University examiner's common scale With 100 as With 50 
Cf. Distribution of Abilities, p. 49; Backward Child, p. 26) ; doubling the latter 


giv, maximum, 
7 ев à Beal, 
to the 1.Q. scale. Note, however, that ifa normal distribution is desired 


> the standarg; P'alogoug 


B iding the mark obtaineg b. zed marks 
һоша be derived from the Percentiles, not by div Y the g. | 

Бе added that the unit now called the “ probit ” is obtained in much the same Way: ns , Ut may 
of а proportion or percentage is the corresponding unit normal deviate increaseg v Probit, »» 
“ Method of Probits," Science, LXXIX., 1934, pp. 38-39).] 


5 (Bliss, o Т. 


19 


£y 
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'To the ordinary reader the following example will be more familiar. We 
desire to measure a child's athletic ability by а high jump. А horizontal bar 
is placed at successive heights ; and the greatest height successfully cleared 
is then taken as indicating the child's ability, provided he fails to clear any 
height that is greater still. If he happens to succeed with some of these 
harder trials, then once again some convention must be prescribed : we may, 
for example (much as Binet does with his memory and weight tests), enjoin 
а certain number of repetitions with the same tasks (e.g., a bar placed repeat- 
edly at the same heights), and demand a certain percentage of successes. 

The Binet problem presents one important difference from that encount- 
ered in the ordinary psychophysical test. With most of the Binet tests there 
is no independent measure to indicate the increasing difficulty of the task. 
It is as if we were working in the dark, and could not see to measure the 
heights of the bar or even observe whether each position was really higher 
than the last. In such a case we might attempt to assess the objective 
difficulty of clearance by trying the various positions again and again with 
groups of different stature or age, and noting what proportion in each group 
successfully cleared the bar at each position. 

What conventional procedures or “ processes " (as they are technically 
termed) can be suggested for our present purpose ? Where we are dealing 
with the measurement of sensory acuity, we have already to hand a number 
of accredited techniques devised by а succession of psychological investi- 
gators, and we can choose the most convenient according to the degree of 
exactitude we require. Now, almost any of these can be adopted, with or 
without some minor modification, for the metrical problems encountered 
in constructing test-scales for higher mental processes. Thus to measure 
the ability of the child, we may adopt some version of the limiting method 
(“serial exploration by minimal changes "); and to measure the difficulty 
of the tests, we may use some version of the method of right and wrong cases 
(“ constant method ”). 

It is the latter problem that presents the greatest novelty. Here we have 
to measure the acuity of the test, not of the testee; and the changing 
“ stimuli " that we use to elicit а “ response ” from the test are (paradoxically 
enough) the children of different chronological ages. Thus the usual form of 
the psychophysical problem is inverted. Moreover, just as equal differences 
between heavier weights are harder to discriminate (in virtue of Weber's law), 
во equal differences between successive years are hard for the tests to dis- 
criminate at the older ages. Consequently, the scale of chronological ages 
cannot, except for rough purposes, be accepted as constituting an objective 


or “absolute ” scale just as it stands. 


Measuring the Difficulty of Tests by Exact Age Assignments. Let us consider 
an imaginary test applied to children of all ages, from birth onwards ; and 
let us express the proportion of failures or successes at each age by decimal 
fractions instead of percentages. We can regard these proportions as speci- 
fying the requisite “© psychometric function." Thus, suppose the following 
relevant results have been obtained (Table LXIII.) 
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ing the ogive, rather than to rely exclusively оп а, calculated arithmetical mean. 

Indeed, as indicated in the footnote above, tho differing variability of tho 
differing ages, as well as the skewness of the distributions, renders these 
simple arguments a little untrustworthy, if we want to determine the relativo 
difficulty of the several tests with tho greatest possible accuracy. It was for 
this reason that, in examining the equality of the intervals between successive 
tests, I proposed to convert the percentages into terms of the standard 
deviation as unit : with this procedure we work vertically down the columns 
of Table ПТ. instead of horizontally across the rows. Tho effect is that the 
data are treated as indicating a series of overlapping normal frequency - 
curves on the same base-line (сї. Fig. 23, р. 171). Thurstone? has deseribed 
a modification of the same principle, leading to an “ absolute scale," and has 
calculated from my data not only the absolute values for the means and 
standard deviations, but also an absolute zero. The reader will find a succinct 
account of the method (with results taken from my table above on p. 145) 
in Guilford, Psychometric M. ethods, рр. 4404, 


Measuring the Ability of the Child by an Exact Age Equivalent. To determine 
the child’s intelligence in terms of the Binet scale, the method recommended 
in this volume was to count up the number of tests passed by each child, and 
i into an equivalent mental age by means of the key shown. 

. 19). With later versions of the scale, where there is the 
each test passed counts as 
uivalent method is to take 
ests, and then add one-fifth 


.0.› the vocabulary tests for Reading and 
cted by means of а formula, which: has the 
implified regression equation smoothing average 
ive year (pp. 299, 316). Strictly speaking, how- 
gression equation, for it makes no allowance for 


current statistics) the “ quantity of information ” 
mating the difficulty of a test-item from the 
problem of estimating the lethal strength of a dru 
the administration of known dosages. Hence the * 
others for purposes of toxicological research can re; 


he “ constant Process ” ; 
eights (Guilford, P. 543) 


ndard error, 
C) J. Educ. Psych., XVI., 1925, PP. 433-451, and Psych. Rev., XXXV. 
(a “ growth curve,” based on the present data, is th Ж 


» 1928, - 175-197 
ere shown in Fig. 11, p. 196). ca 


о 


о 
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the phenomenon of regression: it is & convertible equation, like that for 
translating the height of а column of mercury (measured in inches) into terms 
of atmospheric pressure (measured in dynes рег sq. em.) or vice versa. То 
the psychological student, who is often more familiar with the use of regression 
equations, the procedure seems а little questionable: does it not imply а 
perfect correlation between test-scores and age? Since this criticism has 
frequently been put to me in reference to my method of scaling the tests, а. 
word or two seems desirable on this point. Briefly, I may say that, in my 
view, the question is answered by distinguishing between the purposes for 
whieh the equations are required. But а summary of the arguments used in 
the fuller report may usefully be repeated here. 


Conversion of Test-results to Terms of Mental Age. In the preceding volume 
I had discussed the determination of educational age from chronological age, 
and viee versa, and gave regression equations for caleulating the one from 
the other (l.c., p. 24). Similar problems arise with mental age. "Thus, for 
certain purposes we may require either (i) to determine chronological age 
for which a given test-score is the average score ; or (ii) to predict or estimate 
tho average or most probable chronological age of the individuals who make 
that given test-score. Now, as is well known, when the correlation between 
age and score is not perfect, the line showing average age for given scores is 
different from the line showing average score for given ages. Thus, if we 
know tho child's chronological age and want to predict his test-score, we 
should use the regression of test-score on аре; if we know the child's test- 
Score and want to estimate his probable chronological age, we should use the 
regression of age on test-scores. 

Accordingly, the student, acquainted with these statistical maxims, 
inquires why, in converting test-scores to terms of age, we do not use an 
equation of the latter type, in order to find the most probable chronological 
age, that is, the average chronological age, which corresponds to any given 
test score. The answer in my view is that we are not seeking to predict or 
estimate the child's chronological age : that, of course, is something we know 
exactly without any error of measurement and without any need to predict. 
Our aim is to determine the child's mental age. In fact we are merely convert- . 
ing а test-performance from one set of units to another. No doubt, if we 
wanted to predict a Binet mental age from some other test, a regression equa- 
tion would be appropriate. But when the child has actually done the Binet 
tests, his Binet mental age is merely à way of stating what he has actually 
допо. If a youngster of 10 passes and fails in those tests in which the average 
10-year-old pass and fail, then his mental age is 10. And similarly with the 
educational tests: our argument is not: “Топту has a score of 50 tests right; 
the average age of the children who get 50 tests right is so-and-so; therefore 
Tommy's probable chronological age is so-and-so." It is rather: ‘‘ Tommy 
has a score of 50; children aged 10} have an average score of 50 ; therefore 
in mental maturity Tommy belongs to that particular class of children"? 

() Thurstone apparently regards this argument as involving a ''logical somersault," and, if 
forced to use a mental age, would prefer the “ second and less popular definition of mental age," viz., 
that which defines it as “ the average chronological age of all children who make the test score of this 
particular child ": (however, as stated above, he would rather discard the “ ambiguous " concept 
of mental age altogether: loc. cit. вир., p. 273). Thomson, on the other hand, believes that “ Thur- 
atone’s two definitions of mental age are practically identical," because the two regression lines 


N . Educ. Psych., ХХХУ., 1928, p. 413). My own reply would he ^ little different. 


virtually coincide (J. 
Thurstone, I fancy, misstates the problem : it is not a problem of regression at all. My argument was 
really based on the principle followed in fitting lines for scale-conversions іп other sciences: there а 


common method is to take the “ principal axis,” much as we do in factor-analysis when using the 
method of least squares: (cf. Yule and Greenwood, Proc. Roy. Soc. Med., VIIL, 1915, p. 113 
Pearson also appears to accept this principle for certain cases; cf. Phil. Mag., II., рр. 559f.). 
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I have used the phrases “ average 10-year-old” and ** average score" in 
the broader, popular sense, as meaning the “ typical 10-year-old " or the 
“ typical score.” We still have to ask, therefore, which form of measurement 
will give the best indication of what is typical—the median, the mode, or the 
arithmetical mean. Now, as I pointed out in my previous report on educa- 
tional abilities, the theoretical bivariate distribution for age and ability 
(calculated from the theoretical normal frequency distribution in Table 


skewed. Admittedly, even їп the theoretical di 
tional age for each chronological age, and 
each educational age (given in the margins of Table XXXII.), do not pre- 


age thàt is less than zero, but he can go on 


educational years," аң his knowledge 
accumulates up to the end of his life. Thus in either case the arithmetical 


mean becomes unduly shifted by the long upper tails. The same holds good 
of the results obtained with intelligence tests (cf. Table 


X. above and footnote 
1, p. 162). 

Accordingly, in comparing the two series o 
on the one hand and educational on the other, 
not the mean but either the median or the 
ages in the table, we shall find the corresp 


here the caleulated modes would not corre: 
therefore, in seekin, 


would be virtually: equivalent to assuming an increase of one whole mental 
year for every chronological year, and vice versa, i.e., of assuming a single 
conversion-line, following the highest ridge in the frequency distribution, 
‘instead of two regression-lines, For practical purposes, however, I incline 
to keep mainly to the median, if only because it falls between the mode and 


the average, and thus, when no simple measure is perfectly exact, would 
appear to yield the most convenient compromise. Ы 


Whea we turn from educational ages to mental 
ages), th. situation is not quite the same, because, 
increasing all through life, intelligence cease: 
age of puberty. Nevertheless, the parallel is 
same argument being used to defond the adopti 
defined and assessed. But in conclusion may I repeat that I regard the mental 


age merely as a rough and ready concept, and I entirely agree that, however 
defined, it is not a unit for ri 


Note on the Probit Method. Table A. below illustrates the caleulation of the 
50 per cent. age-threshold and its sampling error by the probit method. The 
notation, formule and general arrangement are taken from Fisher and Yates, 
Statistical Tables (РР. 8-11, esp. Table 2). Test 22 (Diamond) has been taken 
as an example, 

The “ empirical probits ” are obtained from Fisher 
The “ provisional probits ” are then found by provision; 
line to these empirical figures, either 
used here was У — 015 + -85х. тһ 


апа Yates, Table X, 
ally fitting a straight 
graphically or mentally : the equation 
e “ working probit > is obtained by the 
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equation у = (У + 0/2) — (1 — p)/Z, the values for У + 0/2, 2, and ш 
(weights, here printed to three figures only) being taken from Fisher and 
Yates, Table УТ. 

'The figures obtained from the final regression equation are so close to 
the “ provisional probits " that no further approximation is necessary. We 
thus conclude that the 50 per cent. threshold value is M = 5-613 + 0-049. 
With the simpler method described on the preceding page we should have 
had (from column 3) 2 = (10-0 Ур) = (10-0 — 4-373) = 5:627 : the differ- 
ence is little over 0.01. 

The S.D. is simply 1/6 = 1/0-876 = 1:142: (calculated by cumulative 
summation from column 3 the S.D. would be 


A/3X(Ep') - Spa + Zp)- V2 x 12:387 - 4-373 (5-373) 2 4/ 1-278 --(1-131). 
Тһе regréssion coefficient, b, thus gives a good measure of the precision of the 
test as judged by its power to discriminate ages. 

The standard sampling error of the threshold by the familiar formula 
would be + 1142/4 / N — 4 0:047 (where N is the average number tested 
per group); by Fisher's fuller formula it is 30-049. 

The assumption of normality can be assessed by calculating the corre- 
lation rzy = 0-969. Since the number of pairs correlated (7) is so few, we 
cannot test the divergence 1 — ri, = 0-0614, by the ordinary probable 

But we сап calculate x?, which here = (1— 725) 2 (12) = 31-6. The 
est mode of calculation is shown in Table LXIV. А. As there are only 
five degrees of freedom, X? is undoubtedly significant. Thus either the relation 
between age and test-performance is not very satisfactorily expressed by а 
straight line or else the responses given by the pupils in the several age-groups 
are not entirely independent. 

Тһе psychological reader will find it instructive to compare the procedure 
shown in Table LXIV. A. with that commonly followed for the “ constant 
method ” (e.g., Woodworth, Experimental Psychology, Table on p. 413 : “ Con- 
stant stimuli with two response categories: fitting normal ogivo, using 
Müller-Urban weights.") He will find that the formule for M. and 5.0. are 
algebraically identical. But the working procedure is here a little simpler ; 
and the introduction of “ provisional probit " has the advantage of yielding 
a “ maximum likelihood " solution for the two constants. 


error. 
simpl 


TABLE LXIV. 
To Illustrate Probit Method of Calculating Test Constants. 


(nwa) 


57-05 
363.15 
783-20 
835-90 
526-50 
132.60 

19-00 


2717-40 


168314 © 


(nwa?) 


199-8 
1634.2 
4307-6 
6433-4 
3948-8 
1127-1 

180-6 


РР 


Ргорог- Provis- Weight 
tion |Етірігіса| ional including Working | 
Age Number | Passing | Probit | Probit | Weight | Number | Probit 
(«) (n) (p) (Y) (w) (nw) (у) (nwzy) | inwy’) 
3-5 106 :006 2-49 81 154 163 2-75 156-9 123-3 
4-5 184 417 881 4-0 439 80-7 3-83 1390-9 | 118398 
5-5 227 498 4-99 4-8 627 142-4 4-99 3908-2 | 3545-8 
6-5 242 :838 5:98 5-7 -532 128-6 5-96 4978-8 | 4568.1 
7-5 261 :956 6.71 6-5 :269 70-2 6.68 3517-0 | 3139-5 
8-5 253 975 6-96 7-4 062 15-6 6-65 882-1 689-9 
9-5 248 -983 712 8.2 -008 2-0 712 135-3 101-4 
Toran 4-373 3 455-8 14969-2 | 13344-8 
Znws = 2714-4; z = 2717-4/455-8 = 5:962. Znwy = 2418-2; у = 2418:2/455:8 = 5:305 
Znws? = 168314 Znwzy = 14969-2 Znwy = 13344-8 
2 Хяшт = 16200-7 2 Хашу = 144169 y Znwy = 12829-5 
Zw) = 630-7. Жа) = — 5523 Жуз) = — 5153 
E Slzy) = 483-7 
i Х = 31-6 


Жа) _ 5593 


5 = Se) 6307 = 0876 
А (Y — y) = b(z — 8) 
$e, Y — 5:805 = 0-376 (= — 5-962) 


or Y — 0-876z 4- 0-082 
When Y = 50, x = 6-613 (= М). 


APPENDIX Г. 


Classification of Pupils According to Special Abilities.* 
Controversial Views. Опе of the most pressing problems of educational 
organization is the allocation of pupils to advanced education of specialized 
types, particularly the selection of children for secondary schools and trade 
schools réspectively. At a recent Conference of Teachers it was contended 
by several teachers that in London the existing scholarship system tends to 
cream off the brighter children at the age of 10-11 regardless of any special 
bent for technical as distinct from scholastic work, so that, when the examina- 
tions for trade schools are held, those who might make good technicians have 
already been transferred to secondary schools. On the other hand, one or 
two psychological speakers replied that Prof. Spearman’s two-factor theory 
had shown that “ the teacher's distinction between intellectual and technical 
types is a popular application of the faculty theory,” and that the notion of 
specialized abilities has now been disproved by recent experimental researches : 
consequently the only legitimate classification of pupils will consist in grading 
them according to their general ability. 

The evidence collected during the present survey appears more in 
keeping with the impressions of the practical teacher than with the con- 
clusions of the laboratory investigators. As was stated in my previous 
Report on the Junior County Scholarship Scheme (Appendix I), many eminent 
opponents of Prof. Spearman's theory, like Prof. Karl Pearson, Dr. William 
Brown and Dr. Godfrey Thomson, have strongly criticized his proof of 
the existence of а single general factor ; and Thomson has even maintained 
that mental performances can Бе satisfactorily explained in terms of & 
number of overlapping special abilities, without postulating any general 
factor whatever. The view reached in my previous reports has been that both 
conceptions are required. This conclusion emerges still more clearly when 
we turn from the study of high ability or special talent to that of mental 
disability and defect: there can be little doubt that educational backward- 
ness is due in some cases to deficiency in general intelligence, but in others 
to a more limited deficiency in certain specialized capacities—verbal, arith- 
metical, manual and the like. At the same time it must be owned that far 
more evidence is needed on this problem ; and the following suggestions are 
put forward as indicating how rough and ready modes of estimation, current 
among school-teachers and oxaminers, may be refined, so as to lead to more 
adequate statistical techniques. 


Example. Тһе principles I have proposed may best be understood in terms 
of an imaginary but concrete example. For simplicity let us suppose that 
we are concerned with four pupils only, and that the headmastor wishes to 
decide which (if any) are sufficiently bright to be awarded some kind of 
and which of these are suitable for а secondary and for & trade 
He sets them a combined scholarship examination in 
f the ordinary curriculum—Arithmetic, English, 


scholarship, 
school respectively. 
four typical subjects o 


port on “Тһе Bearing of the Factor Theory on the Organ- 


(1) Abridged from my earlier re 
lso Appendix above on “ Factor Analysis of the Binet Tests.” 


ization of Schools and Classes." Cf. al 
5 449 .” 


Analysing Marks in 
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TABLE LXIV. A. 


Scholarship Examination. 


Па аа 4 


| | | Average 
| Brown | Green Smith | Jones Total {Averages Deviation 
Arithmetic sl 1 &] a | 9! & | a3 |7 
English .1 29 14 | 30 | 15 68 | 17 | —3 
' || 
Total: Academic.. 56 | 22 18 | 24 | 120 | зо | —10 
Drawing .. | 31 9 23 | 29 92 23 | +3 
Handwork | 33 | 17 23 | 35 108 27 +7 
Total: Practical .. | 64 | 26 | 46 | ва |200 | 50 |110 
Total: All Subjects .. | 190 18 | 64 | вв | 320 
Average: All Subjects. . | 30 | 12 |116 | 92 20 
Average Deviation ++ [+10 | —8 —4 | 42 0 
| i 


TABLE LXIV. B. 


Correlations between Tests, 


| Arith. | Eng. Draw | Hand. Total | Av. 
| | 
Arithmetic .. | 1000 | -965 563 | 509 3:037 759 
English .. $e | "965 1:000 510 | 541 3:016 754 
Drawing es .. | +663 *610 L000 | 933 3:006 751 
Handwork <<, 7509 *541 "933 | 1-000 2.983 746 
MULUS ix 54. 
Total | $037 | $016 | 3-006 | 2 983 | 12-042 753 
Ist Factor | 875 | :869- "866 | -859 |^3:469 867 
2nd Factor + | +465 | :477 |—-465 jam -000 000 
Ц 1 
и асир 
% 


Marks аз Deviations about Averages, 
| 
Brown Green : 


TABLE LXIV. С. 


| 
| Smith Jo: Average 
| | ч АП Pupils 
Arithmetic +4 | 43 E num 0 
English +2 | ui | в = 4 0 
Average: Academic | +3 | а Къ =% T == 
1, | 
Drawing pi го | — 6: |1 do 4 
Handwork MS MU REN 2. 1 0 $ 6 4 
Average: Practical |. | _ 3 | —4 | 8:2 + 5 к e 
| 
Average : All Subjects ‘| o d о | 0 0 се 
| ы 


i 


о 
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Drawing and Handwork. The marks obtained by the pupils are, we will 
assume, those set out in Table LXIV. А. То determine who is the bii htest. 
his natural course is to add each boy's marks for all four subjects vi Е 
раге the totals or averages. То determine who is most suitable for a Rage 
school as distinet from a secondary school or vice versa, he can compare the 
totals for the two academic school subjects (Arithmetic and English) with 
those for the two practical subjects (Drawing and Handwork). From this 
double ealeulation he would doubtless conclude that, Brown and Jones were 
the brightest of the four (total marks 120 and 88 respectively), and (perhaps 
with less assurance) that Brown was the best suited for the acudamie ore 
of a secondary school and Jones for the practical work of a trade school 

The psychologist, however, must inquire: what is the justification for 
these twg common procedures ? 


1. The Assumption of General Ability. As regards general ability the answer 
seoms obvious. Unless there is some common “general factor ” entering 
into all four subjects, we should expect the process of addition to even out 
the individual variations in each separate subject, and in the long run (2.6., 
with a large number of tests instead of only four) we should inevitably find 
that every boy tended to get approximately the same total or average.t In 
that caso № would be absurd to attempt any differentiation on the basis of 
the total marks. As it is, however, we find that the boy who has the highest 
total for all subjects tends to be well above average for each subject; and 
there are corresponding tendencies discernible in the other pupils. Thus, the 
justification for the process of averaging is to be found in the close agreement 
(or “ correlation ") of the marks for each separate subject with those for 
every other subject and with the total. It is no doubt his frequent impressions 
of this widespread correlation or agreement between performances in different 
subjects that has led the experienced teacher to assume that there must be 
some common ability entering into all the tests. 

"Го secure a formal verification of this assumption, therefore, the obvious 
procedure is to carry out an explicit and systematic calculation of the corre- 
lations between all possible pairs of tests (Table LXIV. B.). Were there no 
real connection between the several subjects, we should expect these calcu- 


lated correlations to be of negligible size : they would seldom be exactly zero, 
but there would be as many negative correlations as positive. Now with nearly 
find are positive correlations, 


all tests of intellectual efficiency what we actually 

usually quite large in amount, between any and every pair we like to take. 
Here then is the reason why we may legitimately add or average marks 

for all subjects in order to obtain a single composite mark for each boy's 


all-round ability. 


Weighting, Intentional and Unintentional. At this point & further question 
of some practical consequence arises. In calculating these totals or averages, 
should every subject be given the same weight? In my previous report 
(Distribution апа Relations of Educational Abilities, p. 52), I showed that 
certain tests, such as English Composition and Arithmetic, revealed a much 
closer correlation with general intelligence than other tests, such as Hand- 
work and Drawing. This supports the common practice of giving a greater 
weight to tests of the former kind than to tests of manual subjects such as 


Drawing or Handwork. 

(1) There would, of course, always be some small “* accidental " differences. Hence the statistician 
would require first to investigate whether the ditferences actually obtained were statistically sig- 
nificant, I should now propose, therefore, that the significance of the differences should be checked by 
Prof, В. A. Fisher’s new technique known as the "analysis of variance " (Statistical Methods for 
Research Workers, 1925). 

н* 
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То discover what weight has actually been given in an examination like 
that described, the simplest method would be to add the marks, not for pupils, 
but for subjects (Table LXIV. А., last 3 columns : for greater accuracy we 
ought also to compare the range of marks, or best of all the average range, 1.е., 
the mean deviation or standard deviation ; 
vary with the totals, since both depend 1 
each subject). In the above table of mar! 
given, not to Arithmetic or English, 
we be sure that the marking had beer 
of questions or test-items correctly sc 
latter subjects (or at any 
In the same way, on addi 
we conclude that the te: 
is the easiest, and that 


but these figures will generally 
argely on the maximum allotted to 
ks, we see that the highest totals are 
but to Drawing and Handwork. Could 
і really objective (ega based on number 
ved), we should цо on to infer that the 
rate the tests for the latter subjects) were easier. 
Dg scores for separate questions in the Binet scal 
st which furnishes the largest number of right answers 
which furnishes the fewest the hardest, 


:e88 of adding marks implies 
is harder than another, we 
rly all the Pupils ; and that in turn implies that 
Several tests is much the same for all. Evidently 
by calculating tho inter- 


rrelate the order of tests for each pupil, 
8 for each test. 

el mode of correlation was adopted, it will be remom- 
bered, in our inquiry into the stability of the Binet scale (page 149); there wo 
found that the correlations were all positive and all fairly high. This demon- 
strates the existence of a new kind of “ general factor ”—a factor which is 
not a mental “ ability " at all. When we correlated tests, the “ general factor ” 
was a general mental capacity required for all the tests: now, when wo 


correlate Persons tested, the “ general factor " is tho general order of diffi- 
culty—it is, in fact, an avera: individual orders, But onco again in 
theory № would be be k 


һе tests should obviously 
approximately the samo, 
2, The Assumption of Special Aptitudes. 

or “ general " factors {о the problem of su 


us to the second of the broader questions that we posed at the outset. How far 
is the headmaster justified in as i i 


We now turn fro 


influence of the two gene 
factor of intelligence апа the 


a 
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divide by the standard deviations, so as to secure the same average range 
for every row or for every column : but, to avoid over-elaboration, we shall 
ignore this further refinement hero.) 

The deviations or 7 residual marks.” obtained in this way by deducting 
the effects of the two 7 general factors,” are shown in Table LXIV. С. From 
these figures it is now easy to see that the tests group themselves into two 


main clusters or types, namely : (i) the written or academic tests : and (ii) 
the practical or manual tests. Similarly the pupils group themselves into two 
main classes or types. corresponding to the classification of tests. namely, ап 
academic type suitable for the secondary school, and a practical type suitable 
for the trade school.! 

What then is the formal justification for such classifications ? The 
answer is“clear. To justify our procedure we must once again calculate the 
correlations. The correlation between the residual marks for English and 
Arithmetic is positive and moderately large ; and so is that between those 
for Drawing and Handwork. On the other hand, the correlations between 
either of the written tests, on the one hand, and either of the practical tests 
are negative. Precisely the same result is reached, if we calculate the corre- 
lations between residual marks by pupils, instead of by tests. The marks 
obtained by Brown and Green show a positive correlation ; so do those 
obtained by Smith and Jones; but the correlation of either of the first pair 


with either of the second is negative. 


The Partial Correlation Technique. It is obvious that, if we had tested a 
large batch of pupils, running into hundreds instead of only four, this process 
of subtracting average marks would be extremely laborious. But the same 
end can be reached by adopting the device of partial correlation, A partial 
correlation coefficient, such as 7ub.g (a symbol which is used to denote the 
correlation between а, Arithmetic say, and 6, English say, after 9, the general 
factor has been partialled out) is simply the correlation between the residuals? 
Zag and р.у (where za. denotes the residuals obtained by subtracting from 
the observed values of ха the effects of zg, these effects being measured by the 
regression of та on zy, 1.6., ag = Ya — по 2 a; and similarly for 26.0). 
The figures entered in Table LXIV. C. are estimates for these residuals. Evi- 
dently, when we have a large number, the appropriate method for finding the 
best weights will be virtually the same as that for finding * partial regression 
coefficients ;" and the quickest procedure for eliminating the influence of 
general intelligence would be, not to subtract the calculated averages from the 
raw marks, but to subtract the calculated correlations from the observed со- 
efficients. We are thus able to “ partial out " the general factor, and then 
examine what we may call the specific correlations (i.e., the residual or partial 
correlations) to find evidence for specific factors. This procedure has the fur- 
ther merit of introducing, by implication, an improved system of weighting both 
for the general factor and for the residuals. Table LXIV. B. shows the caleu- 


() The appearance of a systematic pattern of plus and minus signs does not of itself constitute 
evidence for the existence of such types. In a formal inquiry it would be necessary first to demonstrate 
that the residual deviations were significant. With the correlation technique we should test the sig- 
nificance of the residual correlations, as illustrated in the researches quoted in the text. With simple 
averaging this can now be conveniently done by Fisher's method of analysing variance. 

(%) This follows immediately from Yule's equations 2 and 7, or 8 and 3; Introduction to Theory of 
Statistics, 1912, pp. 234-230. 

(з) I should remind the reader that I have used the phrase “ specific factor ” to denote a factor 
common to particular species of tests (the ''general factor” being a factor common to the whole 
genus): Spearman uses the phrase “ specific ” to mean peculiar to a single test : (cf. previous Appendix 
on Factor Analysis of the Binet tests, p. 136, footnote 1). 
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tentative only. Тһе commonest type will be the 
children whose general and special abilitie. 
average. With rare exceptions children before the ages of 11 or 19 show little 
signs of deviating markedly towards one specialized typo or the other ; and, 
in any case, it must be repeated, the “ types " are only tendencies. Moreover, 
much of the specialization appears to be a specialization of interest rather 
than of aptitude; and even up to the end of adolescence interests are liable 
to change considerably, 
Thus, if the results so obtained сап be trusted 
age of tho junior county scholarship ex 
according to special abilitie: 
subject is a matter for furt 
hoped, may be of assistance 
Council's service who 
undertaking scientific 

capacities, 


average type, i.e., the 
5 are all of them pretty close to the 


+ it would seem that at the 
amination any final classification 
s would probably be prematuro.2 The whole 
her inquiry ; and the foregoing methods, it is 
e to the increasing number of teachers in the 
are seoking to contribute 


to educational science by 
investigations as 


research-students or in other 


insist on two final points. 
nt Reports have been cone 
modern teacher should be 


‚ already mentioned т 
erned solely with intel- 


removed from the field 


exact, objective, and scientific way. Tho supreme 


ity, and then 
analyses into a Synoptic picture of the whole.2 


C) A standard scheme for Personality-schedules is given in The Measurement of Mental 
(1927, p. 8, cf. р. 29). 


[I have attempted to Summarize results to date in my article on “ The Assessment of Personality. 
Brit. J. Ed. Psych. XV., 1946, pp. 107-121.] а 


Capacities 
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APPENDIX VI. 


SELECTED REFERENCES.: 
Instructions for Giving the Binet-Simon Tests. 


: 1.--Бімкт, A., and Ѕімох, Тн.--Тле Development of Intelligence in 
Children. Translated by Elizabeth S. Kite. Publications of the Vineland 
Training School, New Jersey, 1916. рр. 336. 

(Chapters iv. and v. are American translations of the original 
1908 and 1911 scales as published in L'Année Psychologique, xiv., 
рр. 1 et seg., and xvii., pp. 145 её seg.) 

2.—BrixET, A., and Simon, Тн.—4 Method of Measuring the Develop- 
ment of Intelligence in Young Children. "Translated by Clara H. Town. 
Chicago Medical Book Co., 1913. pp. 82. 

(An authorised American translation of Binet's final instruc- 
tions for giving the tests, with the theorotical discussions contained 
in the preceding articles, as published in the Bulletin de la Société 
Libre pour Г Étude Psychologique de l'Enfant, x., April, 1911.) 

3.—MELVILLE, М. J.— Testing Juvenile Mentality. Lippincott Co., 1917. 

pp. 142. (A earefully compiled practical handbook describing a “ uni- 

form ” method for giving the tests to American children. The order 
recommended is somewhat involved.) 


Revisions of the Binet-Simon Tests. 
4.—YrnkEs, R. M., BRIDGES, J. W., HARDWICK, Rose S.—A Point 
Scale for Measuring Mental Ability. Warwick and York, 1915. pp. 218. 
(Contains materials and directions for using the Point Scale, 
with results of its application to normal and defective individuals.) 
5.—TERMAN, Lewis M.—The Measurement of Г ntelligence. G. G. Harrap 


and Co., 1919. pp. 362. 
Р (An explanatory guide for the "Stanford Revision and Ех” 
tension.’’) р 
6.—TERMAN, L. M., Lyman, G., Оврант; L., GALBREATH, N., and 
Тльвевт, N.— The Stanford Revision and Extension of the Binet-Simon Scale 
for Measuring Intelligence. Warwick and York, 1917. р. 179. 
(Analysis of results of applying the Stanford Revision to over 
1000 children. Detailed discussions of the relation of intelligence 
to sex, social status, school ability, etc.) 
Gf. also Goddard, Bobertag, Winch, Saffiotti, cited below, Nos. 34, 8. 32, 
апа 10. 


(2) The references I have selected deal for the most part either with British work, or with studi: 
Binet-Simon scale, with which hitherto British work has been chiefly concerned. References to foreig: 
upon mental and scholastic tests of other kinds are readily accessible in the bibliographies contained in Nos. 35, 
36, and 39. 

My indebtedness throughout this volume to earlier investigators will be evident to all who are famillar 
with the literature of the subject, or who turn to the books and papers quoted here. In the text it would 
have been impossible to make more detailed acknowledgments to the work already carried out upon every 
individual test ; and I was desirous not to overburden my semi-practical discussions with yet more numerous 
footnotes. The scientific student, who takes up а test of any one particular species, will find it easy, by follow- 
ing up the fuller references inserted in the volumes chosen helow, to put himself in touch with the principal 


researches. 


jes of the 
n work 


457 


455 


Untranslated Literature. 


7.—MEUMANN, E.—Vorlesungen zur Einführung in die Етрегітетейе В 
Pádagogik. Verlag von W. Engelmann, 1911-14, pp. 726 +800 - 919. 


(Vol. ii., pp. 130-300, summarises Work on the Binet scale up 


to date of writing, and gives suggestions for improvement of the 
tests.) 


8.—BonzRTAG, О.-“ Über Intelli 
Binet und Simon." Zeitschrift für Ang 
203; 1912, vi., рр. 495-538. 


(A German adaptation of the scale, 
and suggestions for improvement.) 


Senzpriifungen nach der Methode von 
ewandte Psychologie, 1911, v., pp. 105- 


with discussion of results 


9.--Снот?вм, F.—“ Die Intolligenzpriifungsmethode von ‘Binet-Simon 


bei Schwachsinnigen Kindern." Zeitschrift für Angewandte Psychologie, 
1912, vi., рр. 411-494. 


(Application of tests to children in German special schools.) 


10.—Sarriorri, Е. U.—La Misura дыр Intelligenza nei Fanciulli. 
Roma : Tipografia dell’ Unione Editrice, 1916. рр. 286. 


ailed Summary will be found 
іп the Eugenics Review, 1917, viii., pp. 365-373.) 


Mental Deficiency. 


11.—Brver, А., and Smon, TH.—The Intelligence of the Feebleminded. 


Translated by Elizabeth 5. Kite. Publications of the Vineland Training 
School, New Jersey, 1916. Pp. 328. 


(Many of the Binet-Simon tests are used, but the scale itself is 
not systematically applied.) 


12.—Houry, E, B.— Backward and Feebleminded Children.—Werwick 
and York, 1912. pp. 221, 


(Detailed descriptions of typical borderline cases variously 
treated.) 


13.—Warrrm, J. E. W.— Problems of Subnormality. The World Book 
Со., 1917. рр. 485. 


14.--Ввоммев, Avausta F. Тре Рвуоһоїоду of Special Abilities апа 
Disabilities, Kegan Paul, Trench, Trübner and Со, 


-, 1919. рр. 269. 
(А discussion of Special disabilit; 


work and self-control among normals 
15.—Brver, A., and Бімон, Тн.--Метайу Defective Children, Trans- 
lated by W. B. Drummond. Edward Arnold, 19 


16.—Сорравр, Н. H.—Feeblemindedness + Its Causes ang Consequences, 
The Macmillan Co., 1913. Pp. 599. 
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17.—TREDGOLD, А. F.— Mental Deficiency. Balliére, Tindall and Cox. 
3rd edition. 1920. рр. 525. 


(The last three are textbooks of a more general nature dealing 
with mental deficiency.) 


Deficiency and Delinquency. 
18.—H Arv, WinrrAM.—The Individual Delinquent. William Heinemann, 
1915. pp. 830. 
(Systematic discussion of the causes of juvenile delinquency in 
the light of 1000 cases.) | 
19.—Gopparp, Н. H.—The Criminal Imbecile: An Analysis of Three 
Murder Cases. Macmillan Co., 1915. pp. 157. 
(Describes the first court cases in which the Binet-Simon scale 
was used in evidence. Strongly emphasises the importance of 
mental deficiency in the production of crime.) 


20.--Мімев, J. Burt.—Deficiency and Delinquency : An Interpretation 
of Mental Testing. Warwick and York, 1918. рр. xiv. +355. 
(Excelleut statistical discussion. Urges a percentage defini- 
tion of deficiency.) 
21.—WarurN, J. Е. W. (loc. cit. sup., No. 13, рр. 123-155). 
(Contains an excellent résumé of examinations of delinquents 
by the Binet-Simon scale.) 


Periodical Literature. 
22.—Jounston, KATHERINE L.—'' Binet’s Method for the Measurement 
of Intelligence.” Journal of Experimental Pedagogy, i., 1911, pp. 24-31. 
(The first investigation carried out in England by means of 
this scale.) 
23.—DwuwviLLE, B.—‘ A Trial of Binet’s Tests on Fivo-Year-Olds." 
Ibid., ii., 1913, pp. 113-118. 
24.—Tavron, М. G.—'' Further Data Towards the Study of the Binet- 
Simon Scale.” Ibid., iii., 1916, pp. 256-266. 
95.--Моовв, В. C.—' The Application of the Binet-Simon Scale to 
Normal English Children." Ibid., iv., 1917, pp. 113-128. 
26.—Lrwis, E. O.—' The Binet and Point-Scale Methods of Testing 
Intelligence." Ibid., iv., 1918, pp. 198-202, 
27.—Вовт, C.—'' Experimental Tests of Higher Mental Processes.” 
Ibid., i., 1911, pp. 93-112. 
28.—Id. and Моове, В. С.—“ The Mental Differences between the 
Sexes.” 7544.) i, 1912, pp. 273-284, 233-388. 
29.—Id.—“ The Development of Reasoning in School Children," 1548., 
v., 1919, pp. 68-77, 121-127. 
30.—Id.—''The Measurement of Intelligence by the Binet Tests.” 
Eugenics Review, vi., 1914, рр. 36-50, 140-152. 
(A oritical discussion of the theoretical principles underlying 
the scale.) 
31.—Simon, Тн.—“ТЬе Measurement of Intelligence." Ibid., vi, 1915, 
pp. 290-370. 
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32.—Уйксн, W. H.—“ Binet's Mental Tests : What they are, and what 
we can do with them." Child Study, vi.-viii., 1913—15. 
(А free but excellent revision of the tests as far as age VIII., 
based upon experiments with London School children.) 
33.—Rocrns, AGNES L., and McIntyre, J. L.— 
of Intelligence in Children by the Binet-Simon Scale." 
Psychology, vii., 1914, pp. 265-300, 


34.—Gopparp, Н. H. « The Binet and Simon "Tests of Intellectual 
Capacity." Training School Bulletin, v., 1908, pp. 3-9. (“ Revised," ibid., 
viii, 1911, pp. 56-69, “ Standard Method,” ibid., х., 1913, pp. 22-30.) 


35.—Kous, SAMUEL С.“ The Binet-Simon Measuring Scalo for Intelli- 
Bence." Journal of Educational Psychology, У., 1914, pp. 215-224, ?79-290, 


“The Measurement 
British Journal of 


335-346. (Ап annotated bibliography containing 457 numbers, practi- 
cally complete to date of publication.) 


Other references will be found übove, рр. 136 and 214-16, 
Other Mental Tests 1 


36.—Wrrrrr, С. M.— Manual of Mental and Physical Tests. Warwick 
and York. 2nd edition, 1914-15, рр. 366 +336. 


87.--Ртытмев, В., апа PaTERSON, D, G.—A Scale of Performance Tests, 
Appleton and Co., 1917. pp. 218, 


38.—Зтевх, W.— The Psychological Methods of Measuring Intelligence. 
Translated by G. M. Whipple. Warwick and York, 1913. рр. 160. 


(And references under Periodical Literature.) 


Educational Tests. 
— Educational М. easurements. 
(Contains a useful bibliography 


39.—Sranrcu, D. 


The Macmillan Со., 1916. 
рр. 202, 


of American literature upon 


^» DE Voss, J. C., and Келу, Е. S.—Educationa. 
* Houghton Міш Co., 1917. pp. 309. 


4l.—Barramp, P. B.—'' Norms of Performances 
Processes of Arithmetic.” 


in the Fundamental 


Journal of Experimental Pedagogy, iv., 1914, 
рр. 396-405. 

42.—Id.—' Norms of Performances in Reading." [big 
pp. 153-161. 


э Уз 1916, 


ore recent Britis] 


(University of London Press, 
1946). On measurement generally the refe. 


е f ә $ the end of my. 
Factors of the Mind (University of London Pross, 1940) will be бова aci 
ciently complete for the ordinary student, 


* See note added on Dp. 235. 


INDEX OF SUBJECTS 


Ability, 
arithmotical, 294, 326, 328, 331, 364 
artistic, 353, 354 
See Drawing 
attainments, compared with, 187-194 
distribution of, 
among normal children, 159-161 
among special school children, 162 
normality of, 174 
general (see also General Factor, 
Intelligence) 
defined, 129-134, 211 
hypothesis of, 129-134, 219 
dominant in early years, 294 
graphical, see Drawing 
intellectual, see Intelligence 
linguistic, see Verbal Ability ; Read- 
ing; Spelling; Composition 
literary, see Literary ; Composition 
manual, see Manual Skill 
musical, 204, 353 
range of, at each age, 169, 170 
scholarship, 190 
special, 4, 135-139, 277, 294, 314, 
315, 449-456 
See Disabilities, Group factors 
verbal, see Verbal Ability 
Abstract processes, failure of defec- 
tives in, 364 
Abstraction, power of children in, 
* 339, 359 
Absurdities in children's responses, 12 
Absurdities (tests), 50, 248, 249 
Accuracy, 
pubertal decline in, 330 
tests of, 
in Mental Arithmetic, 324 
in Written Arithmetic, 326 
in Reading, 305 
Adding, 
pence and halfpence (test), 44 
written test of, 326-330, 394 
Adults, Terman’s tests for, 70 
Age, 
influence on intelligence, 159, 160 
influence on promotion, 193, 194 
Age-assignments of Binet-Simon tests, 
222 
Binet’s original, 5, 224 
changes in, table of, 141, 142 
comparison of, 224 
compilations of, 150, 222 
correlations of, 222, 224 
criterion for, 152 
different investigators’, 224, 225 
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Age basis in scholastic tests, 286 
Age bass of Binet-Simon tests, 4, 142, 
5 
Age, “ chronological ” defined, 143, 152 
“ educational," 249, 363 
finding number of tests to be passed 
at a given, 19 
-groups, overlapping of, 171 
* mental," see Mental age 
-norms, see Norms, 7 
relation between, and school.stand- 
ing, tests, and intelligence, 194, 
278-254 
-scales in composition, drawing, and 
writing tests, 435-438 
American adult level, 71 
army tests, 71, 256, 442 
averages, 71, 286 
colloquialisms and phraseology, 71 
Analogies test, 72, 248 
Analyses of backward cases, see Cases 
Analysis, 
mathematical and statistical, 142 
See Facter analysis 
testing the power of, 332 
Antonyms and synonyms (test), 240 
Arithmetic, 
backwardness in: three cases ana- 
lysed and treated, 333-335 
backwardness of girls and defectives 
in problem type, 328 
Arithmetic Tests, 
Fundamental Rules, see infra Written 
Mental, 324 
Oral, graded, 384-388 
Written, 
graded mechanical, 326, 389-391 
graded problems, 391-393 
uniform, fundamental rules, 394- 
397 
Arithmetical ability, see Ability 
Arranging weights (test), 35, 51 
Articulation, 297, 298, 314, 320 
Artistic ability, see Ability ; Drawing 
Association, 
articulatory, 313, 332 
auditory, 332 
controlled, free or uncontrolled, 240 
graphic, ideational, visual, 313 
logical, rhyme, verbal, 60 
statistical, method of, 209 
See Coefficient of Association 
Associative reaction of words, 60 
Auditory perception, case of poor, 314 
Assuage test, 62 


Backward children, 
defined, 188 
See Mental defectives, and Special 
school children 
Backwardness, 
analysis of, 
in Arithmetie, 332, 333 
in Reading, 311 
in non-scholastic abilities, 295,296 
in Spelling, 322 
cases of, 
in Arithmetic, 333-335 
in Handwork, 357 
in Reading, 314 
in Spelling, 315 
correlation of, with delinquency, 195, 
196 
See also Retardation 
Binet-Simon Tests, 1-228 
Birth-rate, iv, 203 
Bow-knot test, 68, 71 
Boxes test, 70 
Boys and girls, 
artistic differences in, 354 
average mental age, 205 
кышы of, see Girls (superiority 
of) 
left-handedness commoner among, 
339 


superiority of, 
in Arithmetic ; problems, sub- 


traction, division, 219, 328, 330 
in Drawing, 354 


in Manual Work, 356 
in memory and perceptual sub- 


jects, 208 
Bright Children, see Central School ; 
Scholarship ; and Supernormal 


Children ; also Genius, 2, 13, 60, 
165-170, 191, 250, 298 
Bucket and fish test, 70 


Cannon-ball test, 70 
Capacities, see Ability, Disabilities 
Card system of records, 11 
Cases, illustrative, 314, 315, 323, 333, 
334, 357 
Central school children, 2, 3, 14, 186, 
250, 288 
Change of school, effect of, 324 
Change test, 49 
Changes in level of ability, 167-169 
See Mental Ratio 
Chorea, 344, 345 
Clinics, 166 
Clock-hands test, 70, 71 
Code diagram test, 70 
Coefficient, 
of Association, definition and caleu- 
lation of, 209, 214, 228, 231 
fourfold table for, 229 
of Colligation, 209, 215, 217, 232 
Partial, 149, 193, 194 
of Regression, 74, 162, 186, 193, 270, 
278-284, 306-312 
Reliability, 213 
Coins’ tests, 39, 44, 49 
Colligation, see Coefficient of 
Colour blindness, 34 


Coloured forms’ tests, 234 
Colours’ test, 34, 97 
Combinations-methode, 245 
Completion tests, 
(argument), 245 
(story), 245 
norms for, 234 
pictorial form of, 234, 304 
Complex, 60 
See also Psycho-analysis 
Composition, 359-364, 423-426 
Comprehension (reading) test, 303, 305 
Construction puzzle test, 70 
Correlation, . 
of Binet-Simon tests and specific 
subjects, 196 : 
of chronological and mental ages of 
defectives, 167 
of educational and mental ratios, 189 
of order of difficulty of various in- 
vestigators, 149 " 
of persons, v, 148, 205 
of teachers’ estimates and tests, 212 
partial, 136, 149, 193, 278-284, 453 
partial and observed of age, attain- 
ments, Binet-Simon tests, and 
intelligence, 194 
tetrachoric, 232 
Correlations: method of calculating, 
148 
Crime and mental deficiency, 202 
See Delinquency 
Criterion for age assignments, 152 
Criterion for mental deficiency, 180 
Cumulative reproduction, 307, 308 
Curve of mental growth, 256 


Disabilities, see Abilities, special, 293, 
294, 296, 312, 314, 315 

Discriminating forms test, 68 

Displaced triangle test, 66, 69 

Divided card test, position illustrated, 
39, 41 

Division, written test of, 328, 397 

Drawing, 347-353 

Dream analysis, 307 


Easy questions test, 47, 68 
Educational ability, 169, 177, 192, 295 
358 Í 


Educational age, 363 
Educational attainments, 
See Scholastic tests 
Emotions, { 
abnormal, of delinquents, 201 
and left-handedness : relation of, 339 
confusion produced by, 310 
effect of, on tests, 16, 43, 59, 60, 62, 
187, 220, 306, 307. . 
See also Instability Э 
. analysis ; Temperament 
Epilepsy, 166 


TaN on the intervals of the tests, 


Error, normal curve of, 174 


Errors, see under Arithmetic ; Reading ; 
> Spelling  - un 


192-201, 295 


Psycho- 


Fables test, 70 
Hector.analyais, v, 135-139, 270 et seq., 
51 

Factor, general, see Ability, general; 
General Factor 

Factors, multiple, 136, 139 

Factors, special, see Group Factors 

Faculties, 130, 139 

Family, size of, 203 

Fatigue, 11, 15, 327 

Feeble-mindedness, see Mental defec- 
tives and Mental deficiency 

Fingers test, 35 

Fish and bucket test, 70 

Fluency in reading, measurement of, 
305 

Folded paper test, 64, 65, 70 

Fox and the goose test, 70 


General Factor, 129-134, 269, 452 
See also Intelligence 
Genius, 13, 361 
Geometrical tests, 72, 234 
Girls, 
wsthetic development of adolescent, 
350 
average mental age of, 205 
conversational powers of, 208 
greater effect of general mental 
factor on, 353 
inferiority of, see Boys, superiority of 
specific talent for drawing small, 354 
superiority of, 
in addition and multiplication, 330 
in composition (speed), 358 
in colour sense, 208 
in handwriting, 339 
in literary and linguistic subjects, 
208 
in reading, 208, 300 
in rote memory, 208, 330 
Graded tests, 243, 298, 303, 315, 324, 
326, 427, 432 
Greek key pattern test, 53, 55 
Group factors, 136, 137, 273, 449-456 ; 
see Special Abilities 
Group tests, 234, 325, 327 
Growth, mental, 
curve of, see Curve 
upper limit of, see Limit 


Handwork, see Manual tests 
Hierarchy, 138, 148, 273 
Home conditions, 203, 284 


Imaginative type, 307 
Imbeciles and idiots, borderlines for, 
185 ^ 
Industrial schools, 143, 197, 201 
Ingenuity test, 70 
Inheritance, mental, 141, 202, 284, 311 
Instability, 166, 178, 191, 201 
Instructions test, 243 
Intelligence, 
See also Ability 
and educational ability compared, 
170 
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Intelligence, (contd.)— 


and educational attainments: rela- 
tion of, 187 
and educational attainments: con- 


trasted, 189, 190 
and sex, 205-210 
and social status, 202-206 
correlation of, 
with age, schoolwork, and Binet- 
Simon tests, 194 
with drawing, 346-353 
with composition and geometrical 
drawing, 346-358 
definition of, 129-134, 211 
distribution of, 159-167 
measurement, 
in terms of mental age, 4, 439-447 
in terms of standard deviation, 172 
quotient (see also Mental ratio), 163 
range of variability in, 170 
Interpretation of pictures, 27 
Intersection of distribution curves, 177 
Inverted writing; illustrations, 340- 
343 
Ionic а minore rhythm, 362 
Item analysis, v, 214, 215, 217, 231 


Judgment and intelligence, 52, 74 
Juvenile courts, 7, 197 


King and President test, 67 


Labourers: mental ratios of dock- and 
farm-, 183 

Left-handedness, 339-345 

Limit (average upper) of development, 
256 


Linear scale of tests, 72, 150, 151 
Linguistic ability, see Verbal Ability 
Literary ability (see also Composition), 
195, 196, 266, 331 
Look-and-say method, 292, 299, 311 


Manual ability, 74, 137, 196, 294, 346, 
356, 394, 436, 437 
Marks, computation of, 13, 329 
Maze tests, 254-265 
Memory, 74, 137, 313-323, 330 
Memory tests, 25, 28, 30, 32, 34, 35, 
46, 50, 59, 60, 63, 64, 70 
Mental age, 4, 18, 19, 150, 153, 156- 
162, 181, 439-447 
See also Educational Age 
Mental arithmetic, 325, 326, 431 
Mental clinies, need of, 154 
Mental defectives, 43, 155, 164-186, 
196, 215, 216, 318, 331, 340, 364 
Mental growth : curve and limit of, 256 
Mental growth: irregularity of, 165 
Mental quotient, see Mental ratio 
Mental ratio, 13, 163 
and educational ratio: correspond- 
ence of, 188, 189, 190 
and power of self-support, 183 
borderline for defectives, 180 


ental ratio, (contd.)— 
c of ы high, 13, 191, 361 
constancy of, 13, 167, 170 
approximate of defectives, 167 
difierent for different mental func- 
tions, 169, 185 
of genius, 13 
of Liverpool dock labourers, 183 
of special school children, 167 
of Warwickshire rural parish, 183 
Mental year, 4, 258, 259 
See also Mental age 
Mirror script, 340-343 
Missing words test, 245, 256, 310 
Missing features test, 43, 102-109 
Mixed sentences test, 61 
Mixed instructions test, 242 
Mixed schools, 326 
Moral imbecility, 178 
Morals of fables test, 70 
Morning and afternoon test, 34 
Multiple factors, see Factor analysis 
Multiplication, written test of, 329, 396 
Musical ability, 294, 353 


Nellie Dale method, 292 
Neuropathic cases, 166 
Neurotics, left-handedness in, 339 
Norms, age, 
based on averages of normal children, 
7, 160, 181 
for English children, 14, 288 
for Scholastic tests, 427 et seq. 
for Supplementary tests, 250 


Occupation of parente, 202 

Opposites test, 235-238 

Order of difficulty of the tests, 143, 
146, 147, 206, 207 

Order of giving tests, 9 


Partial correlation, see Correlation 

Partial correlation of Binet-Simon tests 
with age, intelligence, and 
schoolwork, 194 

Pedagogical tests, see Scholastic tests 

Percentiles, method of, 160 

Percentiles, table of, 163 

Perseveration, 25, 320 

Personality, iv, 362, 456 

See Temperament 

Phonic method, 292, 315, 323 

Phonic words, 299, 311 

Phrenology, 139 

Physical relations test, 70 

Pictorial form, 234, 305 

Picture test, 10, 30, 43, 61, 81-85, 89-93, 
103-109, 235 

Pint vessels test, 70 

Point Scale method, 9, 24, 72 

Pointing test, 24 

Porteus maze tests, 74, 254.268 

President and King test, 67 

Probit method, 446-448 

Problem tests, 62 

Profile drawing, 349, 351, 355 
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Prose rhythm, 362 

Psycho-analysis of a backward boy, 334 

Psycho-analytic mechanisms, 205, 306, 
307, 321, 334, 345, 350 

Psychogram, 294 

Psychopathic cases, 166 

Psycho-physical methods, 440 et seq. 

Puberty, 204, 330 

Puzzle test, Healy's, 70 


Qualitative characteristics, method of 
testing, 336.337 


Ratio, see Educ; 
ratio 


Reading, 50, 70, , 297-311, 370-378 
Reasoning, 249, 2 


250, 299, 327, 332, 334, 
364 


Reasoning tests, 249-253 

Record card, 4, 5, 11, 19-21 

Regression, 74, 162, 186, 193, 195, 270, 
278-284, : 312 

Reliability coefticien , 213 

Repeating numbers tests, 25, 28, 34, 
43, 50, 60 

Repeating syllables tests, 28, 32, 43, 63 

Representative sampling, v, 143 

Reproduction test, 307, 309, 310 

Retardation, 4, 163, 169-171, 180, 188, 

*197 

Revenge test, 245, 246 

Rhymes test, 60 

Rhythm in prose, 362 % 

Right and left test, 43 


ational ratio; Mental 


Sampling, representative, v, 143 
Scholarship ability, 2, 14, 186, 250, 288 
See Supernormal Children 
Scholastic tests, 285-429 
Selection, correction for, vi, 207, 284 
Sentence building test, 52, 60 
Sentences; length of, 360 
Seven-pint test, 70 
Sewing, test of, 357 
Sex differences, 
See Boys, Girls, Social stai 
intelligence, 205-207 
chiofly acquired, 205, 208 
general influence of, 74, 2 5 
328, 358 20an ор, 
in drawing, 353, 354 
in linguistic and li 
in manual and Ё 
208 


tus and 


terary subjects, 208 
perceptual subjects, 
in mixed schools, 326 
їп reading, 300 
Sex (naming own) test, 25 
Similarities test, 68 


Simple, summation formula, 272-273 


Sixty Words test, 59 
Social Status, 202 e, seq. 


i differences in 203 i 
© ifi 
bar riers of schools according to, 


* 


Е 


5 


Social status, (contd.)— 
on individual tests, 205 
on Binet-Simon measurement, 209, 
210 
on reading, 300 
Solving problems test, 62 
Special abilities, see Abilities 
Special classes, 191, 200, 290, 292 
Special school children, see Mental 
defectives 
Specific capacities, see Abilities 
Specific disabilities, see Disabilities 
Speed tests, 235, 301, 305, 358 
Spelling, 315 et seq., 383 
Square copying test, see Tests; Drawing 
Stammening, 329, 330 


Standard deviation, 150, 151, 157, 
169-174 

Standardization of tests, 142 ей seq., 
235, 286 


Stanford Revision, 71, 185, 225-227 

Stuttering, see Stammering 

Style, 361, 362 

Subtraction, 328, 330, 433 

Suggestibility, 26, 62 

Suggestion test, 62, 72, 116, 219 

Summary test, 67 

Summation, simple; see Simple sum- 
mation formula 

Superior adult, tests for, 70 

Supernormal children, see Bright 
children 

Supplementary tests, 235, 269-277 

Surname test, 26 

Surveys, iii, 143, 202, 203 

Syllabus, 290, 297 n 

Syllogism tests, see Reasoning 

Synonyms test, 240 


Teachers’ estimates, 190,211, 212, 216, 
217, 285, 289 

Teaching, 278 et seq., 297, 312, 323, 324 

Temperament, 220 ы 

Test materials for Binet-Simon tests, 
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